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Pabowas mnporpamMva THCOHIUIHHE @—«KoMIITeKCHBIH aHaTH3» COCTARICHA B
COOTBETICTBHH ¢ PeaepalbHEIM rocyJapcTBEHHBIM 00Paz0BaTEIBHEIM CTAHIAPTOM
epicmero obopazopamma (PIOC BO) mo manmpaememmio momrotoexm 01.03.02
[Ipuknagmada wsaTeMaTHEAa H HEOOpMaTHEa, npodmms: MarematHdeckoe m
HH(pOpMAITHOHHOS 00eCHeIeHHE SKOHOMHIECKOH JeATEIBHOCTH

[Iporpaspy cOCTABHIH:

K.B. Manemxus, k.¢.-M.H., JOLEHT —
IOIOHCE

C.H. ©omenKo. K.¢.-M.H., JOUSHT S

TERIITHG L

Pabouas mporpama gacimnaueet b1.0.23 yTeep#aeHa Ha 3aceJaHHE-Kadeapsl

NPHKIATHOH MaTeMaTHEH, npoTokod Ne 10 «20» max 2021 1. _,"l;’?ﬂ W«rﬁ?’
Jaeexyviomuit kabegpoit YpreHor M. X [ 4
= [M0IMHECH

YTeepa/ieHa Ha 3aceJaHHH VIeOHO-MeTOJHISCKOH KOMHCCHH (aKyIbsTeTa
KOMITBIOTEPHEIX TEXHOIOTHH H NIPHEIATHOH MAaTeMaTHEH

npoTokol N2 1 ot «21» maz 2021 1. o
[Ipencemarens YMEK daxyvnerera Kopamenko A B. 3 __#;H’ :

NoIImECE
PenenzeHTEI:

IManomunkoea Tareaua JleoHHI0OBHA.

HokTop megaroriveckHX HAVE, KAHTHIAT QHIHKO-MaTeMATHIeCKHX HAVE,
npodeccop. [loweTHEIR pabOTHHE BRICIOETO MpodeCcCHOHATRHOTO 00pa3z0BaHHA
PP [TupexTop HHCTHTYTA QpvHIaMeHTamsHEX Havk (HPH) I HOY BO
«Kybl TVn.

Mapxor Butamuit Hukomaesmq.
Hoxtop Texaraecknx Havk. [Ipodeccop kadempel HHDOPMATHOHHEIX CHCTEM H
MPOrPAMMHPOBAHHA HHCTHTYTA KOMIBIOTEPHEIX CHCTEM H HHQOPMAHOHHOH

oesonacuocTH (MKCEHE) I BOV BO «Kyol TV».



1 Heau n 3a7a4u M3y4YeHUs1 TUCHUILINHBI.
1.1 Ileab ocBOEHHS JUCIUILIHHLI.

[lenpto mpenopaBaHWsl M M3YyYEHUs JUCHUIUIMHBI «KOMIUIEKCHBIH aHamu3» SBISIETCS
(dbopMupoBaHUEe MIpeCcTaBICHU 00 0000IIEHUAX MOHATHI MaTeMaTHYEeCKOro aHaJIM3a Ha Cilydai
(GyHKIMH KOMIUIEKCHBIX MEPEMEHHBIX, (PYHKIIMOHAIBHBIX PsI0B, HHTETPAIOB C MapaMeTpamMu M
TEOPUM IOJI, a4 TAKXKE HUX POJM B CUCTEME MAaTEMAaTHUYECKUX HAYK M B MPUIIOKEHHUSAX APYTHUX
€CTECTBEHHOHAYYHBIX JUCLUIIIMH.

1.2 3agaun AUCHUILIUHBI

— (opMmupoBaHuEe y CTYACHTa NPEACTABICHHWH 00 OCHOBHBIX MOHATHSIX M METOAAX
Teopun QpyHKIMI KOMIIEKCHOTO IEPEMEHHOT0;

— BBIpA0OTKA HABBIKOB UCIOJIb30BaHUs MeTO1I0B KommiekcHoro ananusa u Teopuu mosst
JUTSL pEILICHUs TEOPETUUECKUX U MPUKIIAIHBIX 3a/1a4;

1.3 MecTo AuCHMILUINHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl.

Hucuuninza «KOMIUIEKCHBIA aHalv3» OTHOCHUTCS K BapuaTuBHOW vactu bioka 1
«/IMCUMIUIMHBL U MOLYIIH.

Jns wW3ydeHWs IUCHMIUIMHBI CTYIEHT JOJDKEH BIAACTh 3HAHUSIMHU, YMEHUSIMU U
HaBBIKAMM MO JUCHUIIIMHE «MaTeMaTuuecKuil aHaIu3».

3HaHUsA, TMOJydyaeMble TMpPU U3YYCHUH JUCHUIUIMHBI «KOMIUIEKCHBIM  aHamu3y,
dbopMupyroT npodeccruoHanbHble KOMIIETEHIIUHN CTyAeHTa B obnactu [IpukiaaHoii MaTemMaTuky,
WCIIOJIB3YIOTCSI B €CTECTBEHHOHAYYHBIX U MaTEMaTUYECKUX JUCHUIUIMHAX broka 1.

1.4 IlepeyeHp IUIAaHMPYeMBIX Ppe3yJbTATOB O00y4YeHHMsl 10 JHCHUILINHE
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3yJbTaTaMH OCBOCHHA 00Pa30BaTe/ILHOM IPOrPaAMMBI.

9

N3yuenne paHHON yuyeOHOW AMCHMIUIMHBI HampaBiIeHO Ha (GOpPMUpPOBAHUE VY
00y4JaromUXCsl CIEAYIONUX KOMITETEHITHI:

KOZ[ 1 HAUMCHOBAHUE NHANKATOPA JOCTHKCHUA Pe3yHLTaTBI O6y‘IEHI/I$[ o AUCLUIIINHC
KOMIICTCHIIMHN

OIIK-1 Cnoco6eH mpuMeHATHh (yHIAMEHTAJIbHbIE 3HAHUS, MOJY4YeHHbIEe B 00JIACTH MAaTeMAaTHYECKHX U
(MJ1M) ecTeCTBEHHBIX HAYK, H MCII0JIb30BATh UX B PO ecCHOHAIbHOI 1eSiTeIbHOCTH

HOIIK-1.1 (06.016 A/30.6 3H.3) CmocobeH | 3HaeT TEOpPETUYECKHE IMOJOXKCHHS, JIekKAIUe B OCHOBE
MPUMEHSTH (yHIaMeHTalIbHbIE 3HaHMS, | TOCTPOSHHS TEOPHH M METOJIOB KOMIUICKCHOTO aHAJIN3a
HOJIy4eHHBIE B 00J1aCTH MaTEMaTUYECKUX U (MIM) | YMeeT JOKasbBaTh YTBEPKICHHs, BBIOUPATh METOIBI JUIS
C€CTCCTBCHHBIX HAYK, W HCIIOJb30BaTh HUX IIPpU peuicHus 3aaa4 KOMIUIEKCHOTO aHajihn3a Hu HpI/IHO)KeHI/Iﬁ
aHaM3e MpeIMEeTHOI obIacTn TeopuH (QYHKIMH KOMIUIEKCHOTO IIEPEMEHHOTO M TEOPHH
OJISt

Brnameer OCHOBHBIMHM METOJaMM PEIIEHHS THIIOBBIX 3a/1ad
KOMIUIEKCHOTO aHAJIN3a, CHOCOOCH MPHUMEHSTH 3TH METOMIbI
JUTSA PEUICHNs] KOHKPETHBIX IPUKIAaIHBIX 33124

ITK-1 CniocofeH pemiaTh aKkTyaJbHble H 3HAYNMBbIe 31241 NPUKJIATHO MaTeMaTHKH U MH(POPMATUKH

WIIK-1.8 (40.001 A/02.5 [p.2) JestensHOCTH, | 3HAET OCHOBHBIC IIOHSATHS, TOJOXKEHHS W METOMBI
HarpaBjieHHas Ha pellieHHe 33/1a4 aKTyalbHble M | KOMIUIEKCHOTO aHajn3a

3HAYMMBIC 3a7a4¥ NPUKIAJHOM MAaTEMaTHKM M | YMeeT HCHOJIb30BaTh MOJYYEHHbIC 3HAHMS JUIS PEIICHHs
UHOOPMATUKM  AHAIUTUYECKOTO  XapaKTepa, | MaTreMaTWYeCKHX M NPHMKJIAJHBIX 33034

NpeAnoNaralolux — BbIOOp M MHOroobpasue | BrmageeT HaBBIKAMH MPAKTUUYECKOTO MPUMEHEHUS 3HAHUU
aKTyaJIbHbIX CIIOCOOOB pelIeHus 3aad teopuu noJist 1 TOKIIL.




2. CTpyKTypa H coepKaHue TUCHUILINHBI
2.1 Pacnpenesienne TPYA0EMKOCTH TUCUUIJIMHBI IO BUIaM padoT

OO6mast TpymoE€MKOCTh JTUCHUIUIMHBI cOCTaBisier 6 3ad.en. (216 4dwacoB), wux
pacrpezesieHue Mo BuaaM padboT IPeCTaBICHO B TAOIHIIE

Bun yueGHO# paboThI Bceero CemecTpbl
JacoB (dachrn)
4 cemecTp

KonTakTHas padora (Bcero), B TOM 4ucJie:
AyauTOpHbBIE 3aHATHS (BCEro) 112 112
B ToMm uncie:
3aHATHS JIEKIUOHHOT'O TUIIA 48 48
JlaGopaTopHble 3aHITHS 64 64

HNuas koHTaKkTHasi padoTa

B ToM uncie:

Konrtponmpyemas camocrositensHas padora (KCP) 4 4
[Tpomexyrounas arrecrauus (MKP) 0,5 0,5
CamocrosiTesibHasi paboTa, B TOM YHcJIe:
ITpopaboTka yuebHOro MaTepuaa 14,8 14,8
BrimonHeHne nHANBUIYaAIbHBIX 3aJaHHA 30 30
[TonroroBka K TEKyIeMy KOHTPOJIIO 10 10
KonTpoJs
IToaroroBka Kk sK3aMeHy 44,7 44,7
O0umas Tpya0eMKOCTh yac. 216 216
B TOM 4YHCJie KOHTAKTHAs 116,5 116,5
padora
3a4. e/l 6 6

2.2 Conepxxanue QMCUUIITAHBI

Pacnpenenenue BuoB y4eOHON pabOTHI M UX TPYAOEMKOCTH IO pa3zesaM JAUCLHUILIUHBI,
paszensl IMCUUILINHBI, H3ydaeMble B 4 ceMecTpe (ounas ghopma)

KonnuecTBo yacos
AynutopHas  |Breaynuropnas
No HaumenoBanue pa3nenos Y/HTOP YAUTOP
Bcero pabota pabora
JI JIP CPC
1 2 3 4 6 7
1. |9nemeHTHI TEOpUHU NOJIA 21,7 4 4 77
2. |OyHKIHHA KOMIUIEKCHOW ITEPEMEHHOMN 64,6 18 24 12,7
3 OcHOBHBIE TEOPEMBI TEOPUH AHATTUTHUECKUX 50 14 18 10,1
" | pyHKImii
4 Brruncnenue nHTErpasoB METoIaMu TEOPUH 34,1 9 12 4,1
' |aHanuTHYEeCKUX (PYHKIUI
5. |nTerpansl, 3aBucsAmme oT napaMmerpa 23,1 3 4 18,1
6. |0630p mpoiicHHOTO MaTepraa 12 2 21




Bcero no pasznenam IUCHUIUIAHBL: 211,5 48 64 54,8
Kontponupyemas pabora crynenta (KCP) 4

[Tpomexxyrounas arrectanus (MKP) 0,5 0,2
Hmoeo no oucyuniune: 216 48 64 55

[Tpumeuanue: JI — nexuuwn, JIP — mabGoparopusie 3ansatus, CPC — camocTosiTenbHas padora
crynenta, KCP — konTponupyemas padota crynenrta; MKP — nnas kontakTHas padora.

2.3 Coneprxxanue pa3aesioB JUCHUNIMHBI

2.3.1 3auATHA JEeKIUOHHOI0 TUIIA

HaunmenoBanue
pasjena

Coneprxanue pasjaena

dopMa TeKylero

KOHTP

OJIA

1 2

3

4

1.| DmnemeHTHI
TEOPHUH TOJIS

CkayisipHble U BEKTOpHBIE IOJISI, UX XapaKTEPUCTHKHU.
[Totox BektopHoro mossA. IloTok BekTOpHOrO MO
yepe3 3aMKHYTYK MoBepxHocTb. Popmyna [aycca-
Octporpasackoro. JluBepreHuusi BEKTOPHOIO IOJIS.
Pacuernas bopmya. dopmyia lNaycca-
OcTtporpajackoro B TepMHHaxX Teopuu 1nosst. OCHOBHbIE
cBoiicTBa  auBepreHuuu.  dusmyeckuid  cCMbICI
KPHUBOJIMHEHHOIO UHTErpaia BTOpOTO poxa.
Hupkynsuus BekTopHOro mosis. [lonsarue, duznyeckuit
cmbici. Pacuernas gopmyna. Potop BekTopHOTO OIS,
[Tonstue. Pacuernas ¢opmymna. Ilpumep mons c
IIOCTOSIHHOM  3aBUXpeHHOCThIO. Popmyna CTokca.
Teopema B passepHyrom Buge. dopmyinnpoBka B
TEPMUHAX TEOPUH ITOJISL.

K

2. DOyHKIUU
KOMILJIEKCHOH
MePEMEHHOMN

[TonsiTue KoMmIiekcHoro uucna. Omnepauuu  Haj
KOMIUIEKCHBIMU uuciaMu. Onepanuu BO3BEACHHS B
CTENEHb M W3BJCYCHHE KOpPHA N-H CTENEHU U3
KOMILIEKCHOro yucia. Ilpexen mocienoBaTenbHOCTH
KOMIUIEKCHBIX uucen. HeorpaHnueHHO BO3pacTraromue
IIOCJIEIOBATEIbHOCTH. BECKOHEYHO yIajeHHas TOodKa
MHuosxectBa B C. @yHKIIMM KOMILIEKCHOM MEPEMEHOM.
OcHoBHble noHsTHS. [Ipenen QyHKIUM KOMIUIEKCHOMN
nepeMeHHOl. HenpepbIBHOCTh ()YHKIIMK KOMIUIEKCHOM
IIEPEMEHHOM. HuddepenunpyeMocTsb byHKIUN
KOMILUIEKCHOW mnepeMeHHoH. YcinoBue Komm-Pumana.
['eomeTpryeckuii  CMbICI TNPOU3BOAHON  (QYyHKIUU

. . 1 .
KOMIUIEKCHOU nepeMeHHoN DPyHkuua w - —. JIuHelHas
zZ

dyskuus w = az + b. ®ysxkuuu W = Z™ u VZ
JpoOHo-nuHeiHas byHKIHS. Teopema 00
onpeeNieHuu  JIpOOHO-TMHEWHON (yHKUMU Tpems
napamu Touek. KpyroBoe cBoiicTBO TpoOHO-THHEHHOM
¢yuknuu. Teopema O CHMMETPUYHBIX TOYKaxX JUIsS
npoOHo-nuHeHoW — Qynkuuu  IlokazarenbHas |
norapudmuueckas Gynkunu. Oynkuus XKykoBckoro

K, O




TpancuenaenTasie yukiuu B C.

OcCHOBHBIE
TEOPEMBI
TEOPUH
aHAJUTUYECKUX

byHKIMHA

ITousitue unrerpana B C. CymiectBoBanue. OCHOBHBIE
CBOMCTBA.

Brruncnenne wuHTerpaisa oT (GyHKIUH KOMILIEKCHOMN
MEPEMEHHOMN

Teopema Komu Teopema Komm mjisi MHOTOCBSI3HOM
obnactu
Heonpenenennsrit
KOMIIJIEKCHOU IIEPEMEHHOM. AHaJIUTUYHOCTH
HEONPEIEIEHHOT O MHTErpaa. [TepBoobOpaznas.
Wurterpansuas ¢opmyna Kommu. Teopema o cpemHem.
[Ipon3BoHBIE BBICIIMX MOPSAAKOB JJIsl AHATUTHYECKUX
¢ynkuunii. Teopema JInyBmnis. Teopema Mopepa
[Tonstue QyHkunoHanpHOoro psna. CXOTUMOCTb.
PaBnomepnas cxomumocts. IIpusnaku Komm u
BeiiepmTpacca paBHOMEpHON cxoauMocTH. Teopema o
HENPEPHIBHOCTH PABHOMEPHO CXOJALIErocs pslaa H3
HenpepbiBHBIX  (QyHKIUI. Teopema o0 MOWIEHHOM
MHTETPUPOBAHUU PAaBHOMEPHO cxojsiierocs psiaa B C.
Teopema 0o  mouieHHOM  auddepeHTUpOBaHUU
paBHOMEpHO cxopsiierocs psga B C. CTeneHHbIe psibl
. Teopema Abensi.

CnenctBust u3 reopembl Adens. Psag Telinopa. Teopema
Teitnopa

Hymn AHAIIMTUYECKON
€IMHCTBEHHOCTHU

Psan Jlopana. OGnacte cxomumoctu psiga Jlopana.
Teopema 00 OJIHO3HAYHOM MpEeACTABICHUH
AQHAIUTUYECKOU byHKINN psaaoM Jlopana.
N3onmupoBaHHbIE  OCOObIE TOYKM  AHAIUTHYECKOU
¢yakun. Knaccudukanuss M30JMpOBAHHBIX OCOOBIX
TOYEK.

[ToBenenne aHanUTUYECKON (YHKIUM B OKPECTHOCTH
U30JIUPOBAaHHON 0c000i1 Touku. OmnpeneneHue BblYeTa
aHAJTUTHUYECKOW (DYHKIIMM B H30JMPOBAHHOM 0c000ii
tTouke..PacueTHsie GpopmMynbl ajst moaocoB. OCHOBHAs
TeOpeMa TEOPUM BBIYETOB. BpIUET aHAIUTHYECKOU
(GyHKIIMM B OECKOHEUHO ynajeHHoW Touke. Teopema o
CyMMe Bcex BelueToB. CiieicTBHE U3 HEe

WHTErpa oT byHKIIH

(GyHKIMH. Teopema

T,0

Brraucnenne
WHTETPAIIOB
METOdaMHU
TEOpUHU
AHAIIUTHUYCCKUX

byHKIUH

2 :
BhIuKCIIEHME HHTETPAIOB BUA [ o "R(cos @,sin) do.

[ee]
Brruncenne nuterpanos suna [__ f(x)dx.
Jlemma JKopnana. Beruucienve HHTErpaioB BUaa

fjooo el f(x)dx.

T,0

WHurerpaisl,
3aBUCAILNE OT
rapamerpa

Wurerpansl, 3aBucAmme oT napaMerpa. llonsarue
PaBHOMEpPHOM CXOJMMOCTH M TPEAETbHON (QYHKIIHH.
Kpurepunii Komn. Teopema 0 mpeneiabHOM mepexoe
0] 3HAKOM COOCTBEHHOI'0 MHTErpasa, 3aBUCSILIEro OT
napamerpa. Teopema 0 HENPEPHIBHOCTH COOCTBEHHOTO

T,0




UHTErpana, 3aBHCALIEr0 OT mapaMeTrpa. Teopema o
nuddepeHMpoBaHu, TeopeMa 00 HHTETrpUPOBAHUU
COOCTBEHHOI'0 MHTErpaia, 3aBUCSIIEro OT IapaMmerpa.
HecobGcTBeHHbIN nHTErpaj, 3aBUCSIIIMN OT MmapaMerpa.
PaBHOMEpHass CXOAMMOCTb M JOCTATOYHBIE YCIOBHS
paBHOMepHOW cxoaumoctu (Beiiepmtpacca, Abens,
Hupuxie).

Teopema o0 mpeAenbHOM IEPEXOAE INOJ 3HAKOM
UHTErpaja U TeopeMa O HENpPEepbIBHOCTH HHTErpaia,
3aBHCALIETO OT mapamerpa. Teopema 00 HM3MEHEHUH
HopsiIka ~ MHTETPUPOBAHUA  JUId  HECOOCTBEHHOTO
MHTETpaJla, 3aBUCALLETO OT IapaMeTpa.

B-¢ynkums, e€ cpoiictBa. I'-pyHkius, e€ cBoiicTBa.
Ces3p Mexay I'-bynkmueit u B-pynkmueit

[TonsTe wuHTErpanbHBIX mpeoOpa3zoBanuii Jlammaca,
®yppe u  Menuna. Ilpsmbele u  oOpaTHbIe
npeoOpa3zoBanusi. OCHOBHBIE CBOMCTBAa MHTErPATbHBIX
npeoOpa3oBaHUid W HMX OPUIIOKEHUS. MeTomabl
BBIUMCJIEHHS] HA OCHOBE TEOPUH BBIYETOB.

marepuana (O) u T.1.

JabopaTopHblie padoThl)

[Tpumeuanue: 3amuTa JaboparopHoii padoTsl (JIP), BBINMONIHEHHE KypCOBOTO MPOEKTa
(KII), xypcoBoii pabotsr (KP), pacuerno-rpaduueckoro 3amanus (PI'3), nanucanue pedepara
(P), acce (3), komnokBuym (K), TectupoBanue (T), ompoc Mo 3HAHUIO TEOPETHUUYECKOTO

2.3.2 3aHATHSA CEMUHAPCKOI0 THNA (MPaKTHYeCKHe / ceMUHAPCKHe 3aHATHSA/

dopMa TeKylero

Octporpaackoro

Ne HaumenoBaHue 1a60paTopHBIX paboT
KOHTPOJIA
1 3 4
1. CkanspHoe 1 BEKTOpHOE 1ose, nuddepeHnuaibHble BeINonHeHnEe IPAaKTUYECKUX
OICpaToOphbl: rpaIMCHT, JUBCPICHUNA U POTOP BEKTOPHOTO HUHIUBUIYAJIbHBIX SaI[aHHfI,
1ot KOHTpOJIbHAsA paboTa
2.| Hupkynsmus, potop BekTopHOro nosst. @opmyna Ctokca | BrimonHeHHE TPaKTHYECKIX
WHJUBUYaJIbHBIX 3aJaHUH,
KOHTpOJbHas paboTa
3. IToTOK BEKTOPHOTO 110OJIA BrINonHeHne NpakTUYECKUX
VMHJIMBHUIYaJIbHBIX 3a/IaHAM,
KOHTpOJIbHAast paboTa
4. Juseprennus BekropHoro noist. @opmyna ['aycca- BolnonHeHne NpakTUYeCKUx

WHIUBUYyaIbHBIX 3aJIlaHH,




KOHTpOJIbHAs paboTa

KomrmiexcHble qucia, ornepanmuu HaaQ HUMHA

BrInoHEeHNE TPAaKTHYECKUX
VHIMBHUyaJIbHBIX 3aJaHUH,
KOHTpOJIbHas padboTa

OnepauHH BO3BCIACHUSA B CTCIICHD U U3BJICYCHUS KOPHS n-u
CTCIICHU M3 KOMIIJICKCHOI'O YHCJjia

BrInosiHeHHE TPAaKTUYECKUX
WHJIMBUIYaJIbHBIX 3aJIaHUM,
KOHTpPOJIbHAsI paboTa

CxoaumMocTh nmocienoBareibHocTeii B C

BrInoHeHNE TPaKTHYECKUX
VHIMBHTyaJIbHBIX 33JJaHUH,
KOHTpOJbHas padboTa

Cxonumocts psigoB B C

BrInosiHeHHE TPAKTUYECKUX
WHJIMBUIYaJIbHBIX 3a/IaHUM,
KOHTpPOJIbHAsI paboTa

@yHKIMA KOMIUIEKCHOM IIEPEMEHHOM, HEITPEPBIBHOCTh

BrInoHEeHHE NPaKTHYECKUX
VHIMBHyaJIbHBIX 33JJaHUM,
KOHTpOJIbHas paboTa

10

JuddepeHunpyeMocTb PYHKIMI KOMITJIEKCHOM
MepPEMEHHOM

BrInoJIHEHHE TPAKTUYECKUX
WHJIUBUTYaJIbHBIX 3aJJaHUH,
KOHTpPOJIbHAsI paboTa

11

Jluneitnas pynkuus w = az + b

BrInoHEeHNE NPaKTHYECKUX
VHIMBHyaJIbHBIX 33JJaHUM,
KOHTpOJIbHasA paboTa

12

1
OyHKIUA W = -

Brinonxnexnue IMPAKTUYCCKUX
WH/IMBUAYaJIbHBIX 3a/1aHUM,
KOHTpOJbHas paboTa

13

Oyukiuu W = Z" u VZ

BrIToJIHEHHE TPAKTUYECKUX
WHJIMBUIYAIbHBIX 3aJIaHUM,
KOHTpOJIbHAs paboTa

14

HpoOHo-nuHeiHast GyHKIMS: OCHOBHBIE CBOMCTBA

BeInonHeHne NpakTHYECKUX
UH/IMBUAYaJIbHBIX 3a/1aHUH,
KOHTpOJbHas paboTa

15

JpobHo-nuHeliHas GyHKIUS: OTHICKAHUE TI0 TPEM TOUKaM,
OTOOpaKEHUS

BrIToJIHEHHE TPAKTHYECKUX
WHJIMBUIYATbHBIX 3aJIaHUM,
KOHTpOJIbHas paboTa

16

JpobHo-nuHeliHas GyHKIUSA: 0TOOpakeHHue Kpyra,
MOJIYTNIOCKOCTH.

BeInonHeHne NpakTHYeCKUX
WHAMBUYANbHBIX 33JlaHUH,
KOHTpOJbHas paboTa

17

JpoOHo-nuHelHas QyHKIMS: 0TOOpaKEHUS TyHOUEK.

BrITIoJTHEHHE TPAKTHYECKUX
WHIIMBUIYATbHBIX 3a/IaHUM,
KOHTpOJbHas paboTa




18 [TokazarenbHas u norapudmuueckas GpyHkuuu. Mx BrInonHeHne NpakTHYECKUX
0TOOpaXkeHHsI, CBOWCTBA WHJIMBUIYaJIbHBIX 3a/IaHUM,
KOHTpOJIbHas paboTa
19 ®Oynkuus XKykoBckoro BhInosIHEHHE TPAKTUYECKUX
VHJUBUIyaJIbHBIX 3aJJaHUH,
KOHTpOJIbHas paboTa
20 TpancueneHTHbIC HYHKIUHA BrlInonHeHne NpakTHYECKUX
WHJIMBUIYaJIbHBIX 3aJIaHUM,
KOHTpOJIbHas paboTa
21 WuTterpan oT QyHKIIMHM KOMIUIEKCHON IEPEMEHHOM BbInoJIHEHHE TPAKTUYECKUX
VHJUBUIyaJIbHBIX 3aJJaHUH,
KOHTpOJbHas padboTa
22 Wnrerpanbuas popmyna Komm BrlInonHeHne NpakTHYECKUX
WHIUBUIYaJIbHBIX 3aJJaHUH,
KOHTpOJIbHAs paboTa
23 CXoammMocCTh CTeNEHHBIX psiioB. Panunyc cxogumocT BplnogHeHne NPaKTUYECKUX
WHJUBUIyaJIbHBIX 33JJaHUH,
KOHTpOJIbHas paboTa
24 Psan Teiinopa. Pa3noxenue GpyHKUInM. BrinonHeHne MpakTH4IeCKUX
WHIUBUTYaJIbHBIX 3aJJaHUH,
KOHTpOJIbHasA paboTa
25| Psn Teitopa. Metos HeonpeIeneHHbIX KO (OUIIMEHTOB, | BBIMOJIHEHHE TPAKTHYECKUX
npunoxenus pagos Teinopa VHIUBUYAJIbHBIX 3aJaHUN,
KOHTpOJIbHAs paboTa
26 Hynu ananutnyeckoit pynkuuu. [lopsaok Hys. BhInOJIHEHHE PAKTUYECKUX
N3onupoBaHHbIE 0COOBIE TOUKH, KPATHOCTh MOJIIOCA WH/IMBUIyaIbHBIX 3aaHUM,
KOHTpOJbHas paboTa
27|Pa3noxenue B psia Jlopana B okpecTHOCTH TOUKH z=0 1 z=00 | BBINIOJIHEHNE IPAKTUYECKUX

WHJIMBUIYAIbHBIX 3aJIaHUM,
KOHTpOJIbHAs paboTa

28

Pa3znosxenue B psan JIopana B OKpECTHOCTH TOUKHU Z=a

BeInonHeHne NPaKTHYECKUX
UH/IMBUAYaJIbHBIX 3a/1aHUH,
KOHTpOJIbHas paboTa

29

BriueTs! B OIHOKPATHBIX ITOJIFOCAX

BrITIoJIHEHHE TPAKTHYECKUX
WHJIMBUIYATbHBIX 3aJIaHUM,
KOHTpOJbHas paboTa

30

Brrmaers! ot KpaTHBIX IMOJIFOCOB

BeInonHeHne mpakTHYeCKUX
WHAMBUYaIbHBIX 33JaHUH,
KOHTpOJbHas paboTa

31

Briuer B O€CKOHEUHO yI[aJ'IeHHDﬁ TOYKE

BhlInoHeHnE TPaKTHYECKUX
WHIUBUyaIbHBIX 3aJIlaHHM,




KOHTpOJIbHAs paboTa

32| BeluncIeHUE UHTETPATIOB MO 3aMKHYTOMY KOHTYPY HpH BrimosiHeHNE IPAKTUYECKUX
IIOMOIIM TCOPHH BBIYCTOB WHIUBUYAJIbHBIX 3aJaHUN,
KOHTpOJIbHas padboTa

2T .
33|Brruncrnenne unrerpanos Buaa |, , R(cosg,sing)de BBITONHEHNE MPAKTUIECKUX
WH/IMBHUYaJIbHBIX 3a[aHHH,

KOHTpOJIbHas paboTa

co
34|Berancnenne unrerpanos suna | f (x)dx BhpInonHeHne NpakTHYeCKUX
VHIMBHLYyalbHbIX 3aaHHui,

KOHTpOJbHas padboTa

35|JIemma XKopnana. Beiuncienue nHTErpajioB BUaa BrlInonHeHne NpakTHYECKUX
(o] . o

S e f(x)dx WHIUBUIYAIbHBIX 3aaHHUH,

KOHTpPOJIbHAsI paboTa

36 CoOcTBEeHHBIC HHTETPaJIbl, 3aBUCSINUE OT TapaMeTpa BrInoHEeHHE NPaKTHYECKUX
VHIMBHyaJIbHBIX 33JJaHUM,
KOHTpOJIbHas paboTa

37 I'-¢pynkuus u B-pynkuus BeInonHeHne npakTH4eCKUX
VH/IMBUAYAIIbHBIX 3a/IaHUH,
KOHTpOJIbHAs paboTa

38| HecoOcTBeHHBIC HHTETPAJIBL, 3aBUCAIINE OT TapaMeTpa U | BriloaHeHNe MPaKTHYECKUX
paBHOMEpHAsi CXOAMMOCTh HHTETPAJIOB. VHIUBHYaIbHbBIX 38/1aHUH,
KOHTpOJIbHasA paboTa

39 Huterpansnoe npeobpazosanue Jlamiaca u Oypeoe. BplInonHeHnEe NPaKTHYECKUX
Hcnonp3osanue reopemsl Komu u Jlemmbl XKopana 0 |[uaauBuIyanbHbIX 3a1aHUH,
BbIUETaX JIIsl BBIYMCIIEHUSI OOpPaTHBIX MTPeoOpa3oBaHMIA KOHTPOJIbHAS paboTa

[Ipumeuanue: 3amwura nabopaTopHoil paboTsl (JIP), BbIONIHEHHE KYypCOBOrO MPOEKTa
(KIT), xypcoBoii pabotsl (KP), pacuerno-rpaduueckoro 3ananus (PI'3), nanucanue pedepara
(P), acce (9), xkomnoksuym (K), recruposanue (T) u 1.1.

HpI/I HN3YUCHUHA JAUCIHUITIIMHBI MOT'YT MMPUMCHSTCA QJICKTPOHHOC 06yquI/Ie,

JUCTaHIIMOHHBIE 00pa3oBaTeNibHble TeXHOJI0ruu B coorBeTcTBUU ¢ PT'OC BO.

2.4 Ilepeyenb y4eOHO-METOAMYECKOrO0 oOOeCHeYeHUs] IJIsi CAMOCTOATENbHON pPadoThI
00y4YaKOIIUXCS M0 TUCHHILINHE

No Bun camocrosrensHon [lepeuens yueOHO-METOAMYECKOTO 00ECTICUSHNS IUCIUILTUHBI
) paboTHI 110 BBITIOJTHEHUIO CAMOCTOSITEIEHOW pabOTHI
1 2 3
ITpopaboTka n Metoandeckre yKa3aHus JJisl TIOATOTOBKH K JIGKIIMOHHBIM M CEMUHAPCKUM
| [moBToperue 3aHSATHSM, YTBEP)KICHHBIC Ha 3aceaHuy Kadeaphl IPUKITaTHON
JIEKIIMOHHOT0 MaTepHaia,|MaTeMaTHKH (paKyIbTeTa KOMIBIOTEPHBIX TEXHOJIOTHI U PUKIAAHOM
marepuaina yuebno 1 |maremaruku ®I'BOY BO «Ky6I'V», mpotokon Ne7 ot 18.04.2018 .




HAYYHOU JIUTEPaTypBhI
MeTtoandeckre yKa3aHHs M0 BHIITOJHEHHUIO JIAOOPAaTOPHBIX padoT,
) [MoaroroBka YTBEpKJICHHBIE HA 3aceaHny Kadeapbl MPUKIaTHOW MaTeMaTHKN
7Ta00PaTOPHBIM 3aHATHAM |[(paKyIIbTeTa KOMITBIOTEPHBIX TEXHOJIOTHI U TIPUKJIATHON MaTeMaTHKH
OI'bOY BO «Ky0I'Y», mporokon Ne7 ot 18.04.2018 r.
MeTtoandeckre yKa3aHusl 1O BHIIOJTHEHHUIO CAMOCTOSITEIBHOM PadOTHI,
3 [MoaroroBka K penieHuro [yTBEepKACHHbBIE HA 3aceIaHuH Kadeapsl IPUKIIaTHON MaTeMaTHKH
3ama4y (axynpTeTa KOMITBIOTEPHBIX TEXHOJIIOTHI W TPHKJIATHON MaTeMaTHKH
OI'bOY BO «Ky0I'Yy, mporokon Ne7 ot 18.04.2018 r.
MeTtoandeckre yKa3aHusl 1O BHIIOJTHEHHUIO CAMOCTOSITEIBHOM PadOTHI,
4 [MoaroroBka k TekymeMy |[yTBep>KAeHHbIE Ha 3aceIaHNH Kadeapsl IPUKIIaTHON MaTeMaTHKH
KOHTPOJIIO (akynbTeTa KOMIBIOTEPHBIX TEXHOJIOTHH U PUKJIAAHON MaTeMaTHKH
OI'bOY BO «Ky0I'Yy», nmporokon Ne7 ot 18.04.2018 r.

Y4eOHO-MeTOIUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00ydYaromUXCcs W3
YKCJIa UHBAIKMJIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTAMHU 3710poBbs (OB3) npegocrapistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHHSIM UX 37J0OPOBBS U BOCIIPHUATHS UH(DOpMALIUU:

JIyist vt ¢ HapyHIEHUSIMH 3PEHHUS:

—B MI€YaTHOU PopMe yBEIHMUEHHBIM MIPUPTOM,

— B (popMe 3JIEKTPOHHOTI'0 IOKYMEHTA,

Jjig U1l ¢ HapYIICHUSMHU CIyXa:

— B mieyaTHOU hopme,

— B hopMe PIEKTPOHHOTO TIOKYMEHTA.

JList i1 ¢ HapyIIeHUsIMH OTIOPHO-/IBUTATEIBLHOTO anmapara:

— B IIeYaTHOM ¢opme,

— B (popMe 3JIEKTPOHHOI'O IOKYMEHTA,

JlaHHBIN TepeuyeHb MOXET ObITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA
o0yyJaroumxcs.

3. O0pa3oBaTesibHbIC TEXHOJIOTHH.

C ToukmM 3pCHUd TPUMCHACMBIX MCECTOHOB HCIIOJIB3YIOTCA KaK TpaJuIHOHHBIC
I/IHq)OpMaI_II/IOHHO-O6’L$ICHI/ITCJ'H>HBIG JéKkyuu, TaK W HWHTCpAKTHBHAA I10Ja4a Marcpuajia C
MYHBTHMCHHﬁHOﬁ CHUCTEMOH H Aap. Takoe coudeTaHue IO3BOJISET ONTHUMAIbHO HCIIOJIB30BaTh
OTBCACHHOC BpEMA U PpAaCKPbIBATD JIOTUKY U COACPIKAHUC NTUCHUIIJINHBI.

Jlexuuu mpencTaBisAOT cO00OM  cUCTEMAaTHUYECKUM 0030p TMOHATUH U METOJIOB
KomrmiekcHoro ananusa ¢ mogadei marepuana B ¢GopMe MPEe3eHTAlUi U C UCIOJIh30BAHUEM
JPYTUX UHTEPAKTUBHBIX TEXHOJOTHI: MpoOIeMHOE 00yUYeHUE, MOJICIUPOBAHUE, TUCKYCCHS.

33HHTI/I$[, NMPOBOAUMBIEC C HCIIOJIB30BAHUEM HHTEPAKTHUBHBIX TEXHOJOrui

KoimuecTBo yacoB

Ne HanmenoBanwue pa3zenon (Tem) HWHTEPaKTUBHbIE
BCETO ay/. 4acoB yacks

1 2 3 4
1. |D;meMeHTHI TeOpuM NOJIA 8 2
2. |DyHKUIMU KOMIUIEKCHON NEpEMEHHON 42 6
3.  |OcHOBHBIE TEOPEMBI TEOPUN AHATUTUYECKUX (DYHKLINN 32 6




4 Bbluncnenne  WMHTErpajoB — METOJAaMU  TEOPHH 71 6
" |aHamuTHYeCKUX (QYHKIUN
5. |MHTerpanepl, 3aBUCAIINE OT MMapaMeTpa 7 1
6. |O0630p npoiIcHHOTO MaTepuaa 2 0
Hmoeo no oucyuniune: 112 21

JlabopartopHoe 3aHATHE IMO3BOJISIET HAY4YUTh CTYJIEHTAa IPUMEHSITh TEOPETUUYECKUE
3HAHUS TpPU PEIIeHWH M MCCIEAOBaHUM KOHKPETHBIX 3aJad, pPa3BUTh MaTeMaTUYECKYIO
UHTYULMIO U TBOpYECKOE MbIUieHHe. Pa300p KOHKPETHBIX CHUTyalud, MaTeMaTH4yecKoe
MOJIeJIMPOBAaHUE 3ajlay, BCTPEUAIOUIMXCA Ha MpakTuke (mpobiieMHOe O0y4yeHHe), KOMaHAHAs
pabota, BuM3yanu3anuss U OOCYXJCHHE pe3yJbTaTOB aHajih3a HIMPOKO HCIONIb3YeTCs MpU

IPOBEJCHUH JJa0OPATOPHBIX, & TAKIKE CAMOCTOSTEIbHBIX padoT.

JUis M1 ¢ OrpaHMYEHHBIMM BO3MOXKHOCTSIMU 3/10pOBbSI IIPEJYCMOTPEHA OpraHHU3aLus
KOHCYJIbTallUi ¢ UCIOJIB30BAHUEM BO3MOXKHOCTEH CPEICTB YAAJICHHOIO JOCTyIa (IEKTPOHHAs

1o4Ta, BUJICOKOH(EpEHIINS ).




4. O1eHOYHbIE U MeTOANYeCKHe MaTepHaJibl

4.1 OueHnounnie

HpOMC)RyTO‘lHOﬁ aTTeCTaluu.

cpeacTBa

AJIA TEKyLIEero

KOHTPOJISt

yYcneBaeMoOCTH H

OneHouHbIC CpeACTBA MpEIHA3HAYEHBI JJIsi KOHTPOJS M OLEHKH 00pa30BaTEeIbHBIX
JOCTHKEHUI 00ydJaroluxcsi, OCBOUMBIIUX IporpamMmy ydeOHOW AucUUIUIMHBI «KoMIuiekcHbIN
aHAJIN3.

OrneHOYHBIC CPE/ICTBA BKIIFOYAET KOHTPOJIHHBIC MaTepUaibl ISl TIPOBEACHHS TEKYIIEro
KOHTPOJIsl B hopMme:

— TECTOBBIX 3a/IaHUH (KOHTPOJIBHBIX U CAMOCTOSITEIbHBIC paOOTHI);
— KOHTPOJIS 3a BBIIIOJIHEHUEM TPYIIIOBBIX JOMALIHUX 33aJaHUMH.

U MIPOMEKYTOYHOI aTTecTalu B (opMe BOIPOCOB U 3aJIaHUI K 3a4eTy U IK3aMEHY.

CprRTypa OLHCHOYHBIX CPEACTB AJIHA Telcymeii H l'lpOMe)KyTO‘IHOile aTrrecTalmum

KOZ[ 1 HAMMCHOBAHUEC

HaunmenoBanme OLCHOYHOT'O CPCACTBA

Ne PesynbraTel 00ydeHus
MHJIIKaTopa . [TpomexyTouHas
n/m (B cooTBeTCTBUH C II. 1.4) Texymuii KOHTPOJIb
(B cooTBeTcTBUH C 1. 1.4) aTTeCTalus
HOIIK-1.1 (06.016 A/30.6 30.3) | 3HaeT Teopetndeckue | Bonpocul Ha Bonpocwer na
CriocobeH NpUMEeHATh NOJIOKEHUS,  JIeKAIUE B | KOLIOKGUYME axzamene 1-70
(dyHnaMeHTaIbHbIEC 3HAHUS, OCHOBE IIOCTPOCHUS Teopuu u | I-36,
1 MOJIy4eHHBIE B 00J1aCTH METOJIOB KOMIUIEKCHOT'O
MaTeMaTH4eCKuX U (MIH) aHaJIu3a
€CTECTBEHHBIX HayK, U
HCTIOJIB30BAaTh UX MIPU aHATIN3E
IIpeAMETHOH 00JacTi
HOIIK-1.1 (06.016 A/30.6 36.3) | Ymeer IOKa3bIBaTh | Bonpocel Ha Bonpocwer na
Crnoco6eH pUMeHSTh YTBEpKACHHUS, BBIOMPATE | KOLIOKGUYME 9K3aMmeHe,
(hyHIaMeHTaIbHBIC 3HAHMUSA, METOIBl s pemeHus 3amad | 4,8, 9, 12,13,15, 18, | mpebyrowue
MOJyYCHHBIC B O0JIACTH KOMIUIEKCHOrO aHanm3a W | 19, 20, 30, 31, 32, ookazamenvbcmea
MaTeMaTHIECKUX U (MIIH) MIPUIIOKEHUN Teopun | 33 u/unu 61600
€CTECTBEHHBIX HayK, U GbyHKIMHA KOMIUIEKCHOTO pacyémmuuix
) HCIIOJIB30BATh UX IIPH aHAIN3E HEPEMEHHOTO U TEOPUH TOJIS dopmyn:
MIpeIMETHOM 00J1acTH 4-10,12-15,18-
20, 32, 33, 34,
37-40, 46, 47,
49,51, 53, 55,
56, 58, 59, 62,
65, 66, 67, 70
HOIIK-1.1 (06.016 A/30.6 31.3) | Buanmeer OCHOBHBIMH | 3adanus 0ns Ipaxmuueckue
Crnoco6eH puUMeHSTh METO/IaMH PEIICHUSI TUIIOBBIX | KOHMPONbHBIX U 3a0a4u Ha
(yHnamMeHTaIbHbIE 3HAHUS, 3a7a4 KOMIIEKCHOTO aHall3a, | CAMOCMOSAMENbHbIX | dK3aMeHe
3 MOJTy4eHHBIE B 001acTn CIOCOOEH  TPHUMEHSTh  3TH | pabom
MaTeMaTHIeCKuX U (MIIH) METOJIbI JUTSL pelieHus
€CTECTBEHHBIX HAYK, U KOHKPETHBIX MPUKIAIHBIX
WCIIONBb30BaTh UX NIPH aHAJIM3E | 3am1ad
TIPeIMETHOM 00JIacTH
WIIK-1.8 (40.001 A/02.5 [Ip.2) | 3HaeT OCHOBHBIE TOHSATHSA, | Bonpoce: Ha Bonpocul na
JlesTenpbHOCTD,  HAINpaBJICHHAS | IOJOXXEHUS u METOABI | KOIOK8UYME axzamene 1-70
Ha pEeUIeHHe 3aJad aKTyaJbHBIE | KOMIUIEKCHOTO aHaln3a 1-36, mexywue
4 |mn 3HaYUMBbIC 3a7a4u ONpOCyHL HA TEKYUSX
NPUKJIAJTHOW  MaTeMaTukd | u 1a00pamopHbIx

I/IH(i)OpMaTI/IKI/I AHAJIUTHYCCKOI'O
XapakTepa, IpeAroJIararommnx

3AHAMUAX




BBIOODP 1 MHOTOOOpa3ue
HIIK-1.8 (40.001 A/02.5 [p.2) | Ymeer WCTIONB30BaTh | 3adawnus ona Ipaxmuueckue
JesTensHOCTh,  HAIlpaBICHHAs | MOJNY4YCHHBIC 3HAHUS IUISL | KOHMPOIbHBIX U 3a0auu Ha
Ha pellICHUe 3a]a4 aKTyalbHbIC | PEIICHUS MATEMATHYCCKHX H | CAMOCMOSMENbHYIX,, | IK3AMEHEe
5 |1 3HAYUMBIE 3aaudl | TPUKIAAHBIX 33739 mexyujue onpocul
OpUKIAIHOW  MaTeMaTHKH U Ha J1a60pamopHuix
HHOOPMATUKH aHATUTHYECKOTO 3aHAMUAX
XapakTepa,  MpeANoNararouux
BBIOOP 1 MHOTOOOpa3ue
UIIK-1.8 (40.001 A/02.5 p.2) | Brnangeer HaBBIKAMHU | 3adanus Ons Ipaxkmuueckue
JesTensHOCTh,  HAIpaBICHHAs | MPAKTUYECKOIO IPHUMEHCHUS | 1a60pamopHbuix 3a0auu Ha
Ha pelICHHe 3aJa4 aKTyaJbHbIC | 3HaHUH TEOpUH TONA U | pabom IK3aMeHe
6 u 3HAYUMBbIE 3agaun | TOKIIL
NPUKIATHOW  MaTeMaTUKH U
MHPOPMATUKH aHATUTHYECKOTO
XapakTepa,  MpeAnoNararoiumx
BBIOOP M MHOTOOOpa3ue

TunoBble KOHTPOJIbHBbIE 3aJaHUsI WM HHbIE MaTepHaJibl, Heo0XoauMbIe s
OLlEHKM 3HAHWIi, YMEHHUIl, HABBIKOB WU (MJIH) ONBITA JESATEJIHLHOCTH, XapaKTepPHU3YHIIUX
Tanbl GOpMUPOBAHNSI KOMIIETEHIMH B Mpollecce 0CBOEHUS 00pa30BaTeIbHON MPOrPaMMbl

3anaHus Mo TemaM J1a00PaATOPHBIX 3aHATHI

Jlabopamopnoe 3auamue 1. CxansgpHoe U BEKTOpHOE 1oje, AudhepeHInalIbHbIe OIepaToOphI:
I'PaJMEHT, TUBEPreHLUs U POTOP BEKTOPHOT'O MOJIS

KOHTpOJIbeIe BOITPOCHI:

1. OmpeneneHue CKAISIPHOTO U BEKTOPHOTO TOJIS
2. Bpluucnenue rpaJueHTa
3. ®opmyia TUBEpreHIIUN
4. ®opmyna poropa
3agauu:

Ucnons3yercst yuebnuk [5], §12

B aymuropun: 1(2), 6(2), 8(1), 15(2,5), 38(1,4) ,41(1), 51(1)
Ha niom: 1(6), 6(1,4), 8(2,3) , 15(1,3, 4, 6), 38, 41(2, 4-6), 51(2), 53

Jlabopamopnoe 3anamue 2. llupkynsius, potop BekTopHoro nojsi. @opmyna Ctokca

KoHnTpoJbHbIE BONIPOCHI:

1. Omnpenenenue paboThl BEKTOPHOTO MO
2. Omnpexenenne UUPKYISLINANA BEKTOPHOTO OIS
3. CBs3b poTOpa U HUPKYJSALMN BEKTOPHOTO MO
4. ®opmyna Ctokca

3amaun:

Hcnonw3yercs yueOnuk [5], §12
B ayauropuu: 90(1,2), 91(2), 92(2), 94(1), 69(1,3)




Ha nom: 90(3), 91(1,3), 93(1), 94(2-5), 95, 96

Jlabopamopuoe 3anamue 3. [10TOK BEKTOPHOTO MOJIS

KoHTposbHbIE BOIPOCHI:

1.
2.

OnpeaeneHI/Ie IMOTOKa BEKTOPHOI'O I10JIAA Y€PE3 MOBEPXHOCTD
MeToanl BRIUMCICHUS II0TOKA

3amaun:

Hcnonb3yercs yueOnuk [5], §12

B ayguTtopun: 68(1-3), 69(2,4)
Ha nom: 68(4-7), 69(1,5,6)

Jlabopamopnoe 3anamue 4. lueprennus BektopHoro noisi. @opmyna ["aycca-
Octporpaackoro

KOHTpOJ’[bHI)Ie BOITIPOCHI:

1.
2.

OrnpeneneHne TUBEPreHIUN Yepe3 NOTOK BEKTOPHOIO MO
®opmyna ["aycca-OcTporpaickoro

3agaun:

Ucnons3yercs yueOnuk [S], §12

B aymuropun: 70(2,3,8), 103
Ha nom: 70(5,6), 106

Jlabopamopnoe 3anamue 5. KOMIUIEKCHBIE YMCIIa, ONIEpAlMU HAJlI HUMU

KOHTpOJII)HbIe BOITPOCKHI:

1. AnreOpanueckas popma KOMIJIEKCHOTO YHCIa
2. Onepaum[ CJIOKCHHUA U YMHOXKCHHA KOMIIJICKCHBIX YN CEJI
3. Tpuronomerpuueckasi popma KOMIIEKCHOTO YKCIa
4. HpOI/ISBGHGHI/Ie, BO3BCACHUC B CTCIICHb KOMIIJICKCHBIX YHCEII B TpHFOHOMGTpPIHGCKOfI
dbopme
5. H3BeneueHne KOpHS U3 KOMIUIEKCHOTO YHCIIA
3agauu:

1.04. HaltTe peHCTBUTENBHYO W MHHMYIO YacTH CJEAYIOUIMX KOMIH-

JIEKCHREIX upced:

1

Ty =08

ﬁ 2. (IL'—)B 3.(%_—1@)’. 4 (fﬁ—m)z. 5 (1402

T+1

1.06. Ha#ite Moayad W apryMeHTH CJAEAYIOWHX KOMIJIEKCHBIX yicen:
1.4 2.—3. 3. 141,

4. --;—+1V3 5 1=t ¢, —cos—.—r;——]—isinn

2 T+ 7"

7.(—4430% 8 (1408 (1—iV/3) % 9. 14 cos T+ 1sin -,



B aygutopuu: 1.04 (1,2), 1.06(1,3, 6,7)
Ha nom: ocranbHbIe 3a7]a41 U3 IPUBEICHHBIX HOMEPOB

Jlabopamopnoe 3anamue 6. Oniepaiiiy BO3BEIACHUS B CTEIICHb U W3BJICUCHUS KOPHS N-i
CTETICHH U3 KOMILUIEKCHOTO YMCiIa

KOHTpOJII)HLIe BOITIPOCHI:

1. Bo3sBenenue B cTeneHb KOMIUIEKCHBIX YHCEN B TPUTOHOMETPUIECKOH popme
2. H3BnedeHue KOpHS U3 KOMILJIEKCHOTO YUCIIa
3. DkxcnoHeHUuanbHas GopMa KOMIUIEKCHOTO YHCIA

3amaun:

1.58. Hatitu Bce peluenus cregyomux ypaBHeHwHi:
1, 22==1 2. 22=3-—-4l 3 2= -1. 4. 26=64.
5,274 1=0. 6. 28=1-44i 7 2=23% 8 |z]—2=142i

B aynuropuu: 1.58(1,2, 8)
Ha mom: ocranbHbIE 3aja41 M3 PUBEICHHBIX HOMEPOB

Jlabopamopnoe 3anamue 7. MuoxectBa B C
KonTposabHbIe BONIPOCHI:

1. Omnpenenenne MHOXECTBa
2. Omnepanuu HajJ MHOXECTBAMH
3. I'paHuuHbIC U NpECIbHBIC TOUKU

3agaun:

1.13. [latb reomeTpuyeckoe OnNUCaHUe MHOMKECTB BCEX TOUYEK KOMI-
NeKcHOH IVIOCKOCTH, YLOBJAETBOPANMIHX C/EAYIOUNM HepaBeHCTBaM:

. Rez>0. 2. Imz<cl. 3. |Rez|<L

4. |[lmz|<<1l, 0<<Rez<<l. & |z|<<l. 6. |z—i|>1

7.0<|z24i|<<2 8 1<|z—1|<3. 9 0<argz<<m/4

10, |m—arg 2 | << m/4.

1.20. BuscHaTh, Kakge JAHUM HAa TJIOCKOCTH 3aMHUCAHBL  CAGRYIOLLUMH
yDaBHEHHAMH:

LRe—=1 (@>0) 2 ReiTl=0.
—1 —
3. Im"’_H 0. 4, Re"' =0 (a>>0).

1.21. Buiscuurs, Kakue MHOXKECTBa Toqex Z KOMIJEKCHO# MA0CKOCTH
Y,EOBHETBOpHIOT HEPABEHCTBAM.

L [e—i|+|24il<4 2 Rerl-<-;—. 3. |2 —2|—|z42]|<2.
4 14z)</1—2} 5 0<arg i< .6 Re(I—)) <V



7.%<arg(z—}—i)<—f2£. 8. |z|>1:—Rez. 9. Rez¢>Imz%

B ayauropun: 1.13 (1, 4, 8,9), 1.20 (1,3), 1.21 (1,2, 3,5)
Ha AOM: OCTAJIBHBIC 3aa4Ui U3 ITPUBCACHHBIX HOMCPOB

Jlabopamopnoe 3anamue 8. CXoIuMOCTh TIoclieioBaTenbHOCTEH B C
KounTtpoJibHbIE BONPOCHI:

1. Omnpeznenenue Nociae10BaTENbHOCTH U €€ TIpeesia
2. Mertoabl BEIUMCIEHUS [IPENEIIOB [10CIIE0BATEIbHOCTEN
3. Ilpusnak Komu

3amaun:

2.09. Busichuth, Npu KakuX 3HaYEHAIX KOMIWIEKCHOTO mNapaMerpa a
CXOAATCH TOC/AENLOBATEIbHOCTH:

Lofat 2 {5 8 {netha 4 (2
5. {1+at..+ar 6 [E+D 4+ 5

2.10. [oxasaTb CXOAUMOCTH C/ACAYIOUAX [(0C/IEHOBATENBHOCTER W
Ha#ttd uxX npenenss:

1 {l—gﬁ} la| <. 2. {lfaﬁ}, la]>1.
3.{%-{—[—;——]—\..,—}—%},[aE>1.4.{7l-1~(1+e"‘?+...+e""'\°)},0<(p<231.

5. =1 —er et — (= 1pem )], —n<gp<a.

n

B aynurtopuu: 2.09 (1,2,5), 2.10(1,2)
Ha mom: ocranbHbIe 337291 U3 IPUBEICHHBIX HOMEPOB

Jlaoopamopnoe 3anamue 9. Cxonumocts psinoB B C
KoHTpoJibHbBIE BONIPOCHI:

1. Omnpenenenue 4nuciIoOBOrO psja
2. Ilpu3Haky CXOOUMOCTH psAJia U3 KOMIUIEKCHBIX YUCEIl

3agaun:



2.20. [loxasate abCOMOTHYI0 CXOIMMOCTb CJCAYIOUINX DPSANOB:

o0 o]
1. Zn“z",lzl<l,——oo<a<oo- 2. Z——z,EZI<e
n==1 n=1
n—1) 27 1
3. —-(—m)—s;—w, IZIQ‘Z‘.

n==
N\

1
4, sz’ 2#—-——2,“—3,——4,....
n==

X 2(z+1)...(z+n) Rez < — 1.

b. P ,
n=1
6. Y [Z_@_;FflJfﬂ“l, 1z]< 1, 0<a<1.
n==1
7. a 2#"—2) —49 _6...

o EFOEFD T

27|

1
8. 2 +1)(34-3)...(z42n-+1) Rez>_2-,

2,25, Halitn Bce sHayeHus AEHCTBHTE/JBHOrO MapaMeTpa o, NpPU KOTO-
PHIX CXOIATCA CJELYIONIHE PRABL

* o
1. Z n—oe', 2. Z p—Cemiln,
n=1i n=1
(o)
2 (12 4 1)—0 (emiln — 1), Z (06+1)(00+2) (otn)
n=1 n=1

B aymuropuu: 2.20(1,2, 5,6), 2.25(1,4)
Ha nom: ocranbHble 3aauu U3 IPUBEACHHBIX HOMEPOB

Jlabopamopnoe 3anamue 10. yHKIMS KOMIUIEKCHOM MepeMEHHOMN, HEPEPHIBHOCTh
KoHTpoJibHbIE BONIPOCHI:

1. Tlpumeps! QyHKIUI KOMIUIEKCHOM MepeMeHHOM
2. Tlpenen ¢pyHKIMH KOMIUIEKCHON IEPEMEHHOM B TOUKE
3. OnpexneneHue HENPEPHIBHOCTH B TOUKE

3amaun:

3.23. BriAcHUTD, KaKKUE KPUBHIE ONpPENE/sIOTCA CAEAYIONAMH apaMeTpH-
Y€CKuMu ypaBHeHuAMH (YKa3aTb MHOXECTBO TOYEK IJIOCKOCTH H TOpS-
AOK MX MpPOXOKHAEHHSA):

L z=a4(b=a)t, 0<t<<l. 2. z=Re", 0<t<<m; (R>0)

3. 2=t} it?, 0<<t<<oo. 4. z=t+—:'~, <<t <<oco.



5. z=ae 4 2 e, 0<t=2m (a>1). 6.2= 14" 0<t<2m.
e, 0t <<l,

8. 2=
t—2, 1 <<t<3.

9. z=lcost, 0<<t<2m. 10 2=1-4icos?t, 0<<t<2m.

7. z=e?—1, 0 <<t<2m.

1.58. Tloan3ysack onpenenenneM e, 1oRa3aTk, UTO:
1) ec1 . e¥2 — ezl+22; 2) ez+21rz' — ez;
3) ecin e*"¥ = e* npu BCAKOM z, TO

w=2mki (k=0,%+1,£2,..).

1.64. Hcxoas M3 onpepeseHHA COOTBETCTBYIOUIMX GYHKUMH, doKa-
3aTh: i
sinz+cos?z=1; 2) sinz:cos(g—-z);

4
3

coS (z1 + 29) = COS 21 COS 29 ~ sin 2 sin zy;

- 2tg2’ . 6) ch (21 + 22) — Chzlch22 —f—SthshZ2-

1)

3) sin (21 + z2) = sin z; cos z2 + cos 27 sin 23;
) c
) tg2e = {282,

1.68. HaiiTu geficrBUTeAbHble U MHHUMBIE YacTH CIEAVIOUUX 3Haue-
HUl QyHRUUN:

1) cos(2+14); 2)sin2i; 3) tg (2 —4);
1) etg (3 —iln2);  5) cth (2+1) 6)th(1n3+1}).

3.48. BuisicHuts, OyayT am chaenywowue (QyHKuMa paBHOMEPHO He-
npepbiBHE B 06JacTa o<z

I feme=Vizl 2, f=%, 3, f:__(_&;_:f)_z. 4 Feme-lrat

B aynurtopuu: 3.23 (1, 2, 4), 1.58(1), 1.64(1), 1.68(1,3) , 3.48(1,2)
Ha mom: ocranpHbIe 337291 U3 TIPUBEICHHBIX HOMEPOB

Jlabopamopnoe 3anamue 11. [ludpdepeniupyeMocTs QyHKIMA KOMIUIEKCHON TIEpEMEHHOM
KoHnTpoJibHbBIE BONPOCHI:

1. Omnpenenenue MPOU3BOIHON HYHKIIMHU KOMIUIEKCHOU MEPEMEHHON
2. Ycnosue Komm-Pumana

3agaun:

8.01. Hatitm Bce Touku, B KOTOpPHX nuddepeHunpyemb ¢yHKIHUA:
1. Rez. 2. x¥*(z=x-+1y). 3. |z2 4 x4 (z=x-1y)
5. zRez. 6. 2xy—i(x2—)y?) (2=x+1y)



8.08. Hatitn, rae aunddepeHunpyeMsl caepyomue (GyHKUHH, ¥ Halu-
carb (GoOpMyJb 1Ad WX TPOU3BOAHBIX:

1. eth?, 2. sin(2¢?). 3. sinzchz—icoszshz.
e zcosz ‘
—z e zcosz
4. ze%. 5. —. 6. T
8.09. Bmuigcuutbh, rae anddepeHUNpyeMbl CAEAYIOIIME (QYHKIUN ¢
HaliTh UX TIPOU3BONHBIEC!
3 ef41 4 1
Tef—1" T tgz4ctgz’
cos 2
" cosz—sinz’

1. tgz. 2. ctgz.

5. (¢f—e~?)

B aygutopun: 8.01 (1,3.,4), 8.07 (1,3), 8.08 (1,2), 8.09 (1,5)
Ha nom: ocranpHbIe 3371291 U3 IPUBEICHHBIX HOMEPOB

Jlabopamopnoe 3anamue 12. Jluneitnas pynkuus w = az + b
KoHTpoJibHbIE BONIPOCHI:

1. Omnpenenenue nuHEeHHOW QYHKINN KOMIUIEKCHON IEPEMEHHOM
2. CaoiicTBa 00pa3a TMHEHHON (QYHKIIUU

3agaun:

2.1. Haittu neayio nnHelinyio GyHKRLHUIO, 0TOOpaKalOMyio Tpeyrojib-
HUK C BepmiMHaMu B Toukax 0, 1, 1 Ha noaobHbLIA eMy TpPeyroibHUK C
BepwurHamu 0, 2, 1 + 4.

2.2. Haittu uenoe nuueitioe npeobpa3oBaHue C HENOABHMKHOA TOu-
Koll 1 + 2i, nepeBofsllee TOUKY ¢ B TOUKY —t.

2.3. [Ina yraszaHHBIX NpeoOpa3zoBaHUil HANTH KOHEYHYIO HENOABHM-
HYIO TOYKY Zg (€C/iy OoHa CylecTByeT), YTol [MoBopoTa BOKPYI Hee 9 M
KoadPUUUEHT pacTAxenud k. [IpMBectH 3TH nNpeobpa3oBaHvA K KaHOHU-
yecKoMy BHAY W — 2o = A(z — 2p):

Dw=2z+1-3;, 2w=1iz+4; 3)w=2z+1-24

Hw—-—w=alz—2z1) (@#0); S w=az+b(a#0).

2.4. Haiitu oburyo dopmy uenoro AMHeHoro npeo6pa3oBaHus, nepe-
BOOAILIErO:

1) BepXHIOIO MOIYIIOCKOCTb Ha celA;

2) BEpPXHIOKO MOAYMIOCKOCTb Ha HUMKHIOK MONYIIOCKOCT;

3) BEPXHIOIO NONYMAOCKOCTb Ha MPaBYIO MOMYTII0CKOCTE;

4) mpaBYIO MOMYIUIOCKOCTh Ha cebs.

2.5. Haiitu 0bmyto ¢opmy uesioro auHetinoro npeobpasoBanus, lepe-
BOJALLIEro:

1) noocy 0 <z <1 Ha cebs;

2) nonocy —2 < y <1 Ha cebs;

3) nonocy, orpaHUYeHHYIO NPAMBIMH y =2 U y = — 1, Ha cefbs.

B aymuropum:  2.1,2.2,2.3 (1,2), 2.4 (1,2), 2.5(1)
Ha AOM: OCTAJIbHBIC 3aa4U U3 ITPUBCACHHBIX HOMCPOB



Jlabopamopnoe 3auamue 13. Oynxuus w =§

KoHTposbHbIE BOIPOCHI:

1. Omnpenenenrie KOHPOPMHOTO OTOOPAKECHUS
2. IlpousBoaHas GyHKIHUU
3. O6pa3 ¢pynknuu 1/z

3amaun:

2.8, [na dvuruud w = 1/z HaliTH 06pasbl CleAyIOMUX TUHU:
1) cemeitcTBa okpysHocteit z? + y? = ax;
2) cemeiictpa okpysHocteit z2 + y? = by;
3) nyuka napanieiLHLIX UPAMBIX Yy =  + b;
4) nyuKa NpAMbIX Yy = kx;
5) My4rRa OpAMBIX, IPOXOAANIMX Yepe3 3ajaHHYIO TO4YRY 2o # 0;
6) napaboapt y = 22,
B aymutopun: 2.8(1-3), 3.2 (a,r, €, k)
Ha JAO0M: OCTAJIbHBIC 3a1a41 U3 ITPHUBCACHHBIX HOMCPOB

Jlabopamopnoe 3ansamue 15. J[poOHO-MHENHAS (YHKIUS: OCHOBHBIC CBOHCTBA
KoHTposbHbIE BONPOCHI:

1. Ompenenenue qpoOHO-TMHEWHON HYHKIIMH
2. IlpuHUUIIBI TOCTPOEHUS OTOOPAKEHUI APOOHO-TMHENHON QyHKIUU

3amauu:

1
2.9. Bpiacuurhb, Bo UTOo QYHKUMA w = + h nepeBOOUT:
Z — 20

1) mpaMoyronshyio cetky = =C, y = C;
2) nonApHyIo ceTRy |z — zo| = R, arg(z — 2p) = a.

B 3apauax 2.11-2.15 BBLIACHHTL, BO 4YTO Npeobpa3yloTcd ykasaHHbIE
06J1acTH Npy 3aJaHHLIX OTOOpasKaloIIuX (yHKLIUAX.

2.11. Kepagpanr >0, y>0; w= z;;

2.12. Toayrpyr |z| <1, Imz>0; w= jz-;-—z:
2.13. Yron‘ 0<p< %; w= z-z—l'

2.14. Tlomoca 0 <z < 1: l)wzzzl; 2)w:z:;.

z

-1

2.15. Koo 1< 2| <2; w= .

Jlabopamopnoe 3anamue 16. [Ipo6HO-TUHEHAs QYHKIUSA: OTBICKAaHUE 110 TPEM TOUYKaM,
OTOOpaKCHHS

KoHTpoJibHbIE BONIPOCHI:



1. Ompenenenue TpoOHO-IMHEHHON (DYHKITUH
2. KpyroBoe cBOHCTBO ApOOHO-THHEHHON (YHKIIUH

3agaun:
2.17. Haiitu apoGHo-nuHeliHbIe GYHRRUUY, NepeBoAAlIle TOURH —1, 1,
1+ ¢ coorBercTBenHO B Toukn: 1) 0, 2i,1~14; 2) 4, o, 1.

2.18. Hairtu apoGHo-NKHeliHble $YHRUMM, mepeBosuine Todky —1,
00, 1 COOTBETCTBEHHO B TOYKH:

1) i7 ]-: 1+ Z.; 2) o0, i: 17 3) 07 o0, 1.

2.19. HaiiTu gpoBuo-nunelinble GyHRKUHHA N0 CleAYIOUUM YCIOBHAM:

1) Touku 1 M ¢ HeMmoABUHHEL, a Touka ( epexoauT B TOUYRY —1;

1 5, 3.
2) TOYRHU 3 1 2 HenoJBHUMIHbI, @ TOYKA ! + 7 ¢ MEPeXOANT B 00

3) Touka ¢ ABJAETCA JBOIHOI HENMOABHMHON TOUKOI, a Touka 1 mepe-
XOAUT B 0.

B aymuropm:  2.17(1), 2.18(1,2), 2.19(1,2)
Ha JAOM: OCTAJIbHBIC 3a1a41 U3 ITPUBCACHHBIX HOMCPOB

Jlabopamopnoe 3anamue 17. [[po6HO-nuHelHas QyHKIUSA: 0TOOpaKeHHE Kpyra,
MOJTYTIOCKOCTH

KoHTposbHbIE BONPOCHI:

1. Omnpenenenue ApoOHO-TUHEHHOTO OTOOPAKEHUS
2. Touku, CHMMETPUYHBIC OTHOCUTEIIBHO OKPY)KHOCTH
3. Kpyrosoe cBoiCTBO

3agaun:

2.24. HaiiTu TO4KH, CUMMETpPUYHbIe C TOUKOH 2 + ¢ OTHOCHTENLHO
orpysHocteil: 1) |[z| =1; 2)|z—i|=3.

2.28. Or1o6pa3uTh BepxHIOW nonynaockocTs Im z > 0 Ha eAMHMYHLIH
KpyT |w| < 1 TaK, yToGhI:

1) w(i) = 0, argw'(i) = ~2;  2) w(2i) =0, argw'(2i) = 0;
3) w(a+bi) =0, argw'(a+b) =0 (b>0).

2.29. OTo6pasuTh BepxHIOW MonynaockocTs Imz >0 Ha vpyr |w —
— wo[ < R TakK, 4To6bI TOYKa i Nepellia B LIEHTP KPyra, a npousBodHan
B 3TOIl TOYKe Oblla NOJOMKUTENLHOH.

2.30. OroGpasuth Kpyr |z| < 2 Ha moaymaockocTk Rew > 0 rak,
arober w(0) =1, argw'(0) = =/2.



2.37. OTobpasuTh upyr |z| <1 Ha rpyr |w| <1 Tak, 4ToGbI:

1 2 (1Y = o 1 = f(i)zﬂ.
l)w(Q)uO, arg w (2>_O, 2)w(2)—-0, argw'{ 5 5

3) w(0) =0, argw'(0) = —g; 4) w(a) = a, argw'(a) = a.

2.38. OtoGpasutk Kpyr |z| < R; Ha kpyr |w| < Ry Tak, 4Tobb
w(a) =b, argw'{e) = a (la| < R, |bl < Ra).

2.39. OTo6pasutb Kpyr {z|] <1 Ha kpyr |w—1| <1 rax, 4To6LI
w(0) =1/2 n w(l) =0.

2.40. OroGpasutb Kpyr |z — 2| <1 Ha Kpyr |w — 2i] <2 Tak, yTo-
6o w(2) =i u argw'(2) = 0.

B aymutopun: 2.24(1), 2.28(1,2) , 2.30, 2.38
Ha mom: ocranbHbIe 337291 U3 IPUBEICHHBIX HOMEPOB

Jlabopamopnoe 3anamue 18. JIpo6HO-nuHelHAs GYHKIUSA: OTOOpAXKESHHS TyHOUEK
KouTpoJibHbIe BONPOCHI:

1. Omnpenenenue TpoOHO-IMHEHMHOTO OTOOpAKEHUS
2. TlpuHIHUI COOTBETCTBHSI IPAHHUII

3amauu:

2.86. 1) Oto6pasuth yron 0 < argz < ma (0 < a € 2) Ha BepXHIOK
ONTYTIOCKOCTh.

2) OToGpasutb yroa —g < argz < g Ha BEPXHIOIO MOAYIMIOCKOCTh
Tak, 4To6et w(l —1i) =2, w() = -1, w(0)=0.

2.87. Haiitu dpyunumio w(z), oTobpamaiomyio noayrpyr |z| < 1,
Im z > 0, Ha BepPXHICIO NOAYMIOCKOCTE NPH YCIOBHAX:

1) w(-1)=0, w(0) =1, w(l) = o0;
2) w{£1) = F1, w(0) = oc;
AN T o
w(z)=i agw(3)=—5
2.90. OTo6pa3uTb Ha BEPXHIOW NOJYMJIOCKOCTh:
1) cektop |z|] < R, O0<argz<7a (0<a<2);

2) obaactb (2| > R, O <argz <wa (0<a<2).

2.91. OrobpasnTh Ha BEpXHIOIO NMOAYHJIOCKOCTh CAeNyHOUME KPYTro-
BbIe NYHOUKY (IBYYTONbHUKHU):

Dzl <1, |z=4 <l 2)|zl<l, |z—i]>1;
Nlz|>1, Je—il<l; 4))z|>1, |[z—i]>1;

5) |z| > 2, |z =2 < V2.



B zapauvax 2.93-2.105 oroGpasuTes yKasaHHble 00JaCTH Ha BEPXHIOW
NOJYNAOCKOCTh.

2.93. MnockrocTh ¢ padpesom no oTpesry {—1,1}.

2.94. IlnockocTh ¢ pa3pe3oM Io oTpesry [—i,i).

2.95. IlnockocTh ¢ pa3pe3oM N0 OTpe3ky |z, zz].

2.96. InockocTh ¢ padpesamu 1o dy4dam (—oo, —R], [R, ) (R > 0).

B aygutopun: 2.86(1), 2.87(1,2), 2.90(1), 2.91(1), 2.93, 2.94
Ha moM: ocraibHbIE 33]a4u M3 PUBEICHHBIX HOMEPOB

Jlabopamopnuoe 3anamue 22. Vlaterpan ot PyHKIIUN KOMILJIEKCHON MTEPEMEHHOM
KouTtpoJibHbIE BONPOCHI:

1. Ompenenenue nHTErpaga oT GyHKIMH KOMIUIEKCHON TIEPEMEHHOM
2. CsaoiicTBa UHTErpaga
3. Cnoco0bl BBIYMCIECHUS UHTErpaa OT (YHKIHUN KOMIIJIEKCHOM epeMEeHHON

3amauu:

3.63. Briuucautsb MHTerpanSIz[dz B cayuyaax, korjaa kpusaa C sB-

C
eTCq:
1. HpHMOJII/lHEHHbIM OTPE3KOM, HAYILUM H3 TOUKH 2=—1] B TOY-
Ky Q=1
’

2. TMoayoxpyxHocrsio |2|=1, Re 2=0, unywe# ns touknm 2==—1
B TOYKYy 2==I.
3.64. Brunciaurb uHTErpas S |z2—11]dz|
tz =1

3.65. Bruiuucauts uﬂrerpans zsinzdz, rae C—npamonuHelnnft 071-
c
pesok, nuaymufi uz touku 2=0 B TOUYKy 2=1L

3.84. Boulyucnate uHTEr pansl

dx d
L. SS 2dxdy. 2. SS Y o<p<l.

lz)<C1 zi<e
5. SS dedy o SS 2" dxdy, m on=0,1, 2 ...

z—a’
p<lz—a|<<r 12 <1

B aymutopun: 3.63(1), 3.65, 3.84(1,2)
Ha nom: ocranbHbIe 3a7]a41 U3 IPUBEICHHBIX HOMEPOB

Jlabopamopnoe 3anamue 23. Vluterpansnas Gopmyia Komu
KoHnTpoJibHbIE BOIPOCHI:

1. Teopema Kommm
2. ®opmyna Komm



3amaun:
3.27. BroiuucauTh MHTErpan ] eclnu:
C
1) Toura 37 nemut BHYTpU KoHTypa C, a Touka —3i — BHe ero;
2} Toyka —3¢ NeMUT BHYTPH KoHTypa C, a Touka 3i — BHe ero;
3) Touru = 3¢ nematr BHYTpH KoHTypa C.

2249’

dz
3.28. BriuucauTh Bce Bo3MOMsHbIE 3HA4YEeHWA WHTerpana TE-D
z(22 —
C

MpH pasauyHbIX NodoxeHuAax koHtypa . Ilpeanonaraerca, 4YTO KOH-
Typ C He NpOXOAUT HHU Yepes oaHYy M3 Tovek 0, 1 n —1.

10.23. C nomoumpbio wHTerpaasHo# dopmyan Kommwm BeUHCAHTL uH-
Terpans (BCE OKPYXHOCTH OOXONATCHS NPOTUB 4aCOBOM CIpPEaKu):

2
1. S sinz -2 2. S “_ 3 S f dz.
2—1]

2
P T P L
dz cos 2
T S
7 — 1)@’ )
2t 22— q2 Iz_‘_”=l(l+z)(z 1) |z_i]___l(z i)

7. ii_ﬂiz_, (D: a) |z|<<1/2; ©) |21<C3/2 B) 2—1]|<C1/2)
i)

s § ey lel<r<[ol n=1,2 ..)

Y
2fer &9

B aynuropun: 3.27(1), 3.28, 10.23(1-3).Ha nom: octanbHble 331a4u U3 IPUBEIEHHBIX HOMEPOB



Jlabopamopnoe 3anamue 29. Paznoxenue B psa Jlopana B OKpeCTHOCTH TOUYKU Z=a
KoHTposbHbIEe BOIPOCHI:

1. Pspg Jlopana
2. Metozpl paznoxeHus QyHKIUN B psIbI

3agaun:

20.08. Caenyrouine (QyHKUnH pa3no>kmb B psaa JlopaHa mo creneHsu
z B Koabie 1 <<|z|<<2:
1

1 211 3 F4
D=2 T (E—-1(E+2)" T@E@+D(E+2)°
4 1 5 1 6 1
CE=1pE+2 0 @D (-4 T (B (R +4)
20.09. Crenywoumpe dbynkuum pasnokuts B psia JIopaHa 1o crenensM
z—a B Koapue D (Touka a w Koabuo [ yka3aHel B CKOOKax):
1

1. ZG—3F (a=1, D: 1 <|z—1|<C2)

2.(22_;%)-23 @=1, D: 1<<|z—1]<2).

3. 241 (a=1, —ie D). 4.22—%}- (a=1, 2l e D).

5 romt=y @=0 —3ED). 6oy @=L—leD)
7. (z_+1§3‘(?:““2) (a=—1, D: 0<|2z+1]|<<3)

1 -
EonETn ¢
B aynutopun: 20.08 (1, 3), 20.09 (1, 2,3,8)

Ha mom: ocranbHbIE 3aja9u M3 IPUBEICHHBIX HOMEPOB

0

0, D:|z|>2)

Jlabopamopnoe 3anamue 3(. BeryeTsl B OAHOKPATHBIX MOJFOCAX
KoHTpoJibHbIE BONIPOCHI:

1. Omnpenenenue BeIuETa
2. Brruer Ha 0€CKOHEYHOCTH

3amauu:

B 3agavax 4.23-4.58 naiity ocobble ToykH (PYHKLMH, BBIACHUTBE UX
XapakTep ¥ McClefoBaTh NMoBedeHue ¢yHKUMAN HAa HecKOHEYHOCTH 1).

1 2t 2° 1
128, —. 424 o a2 i 426 o
z 2
4.97. < 4928 Z 11 499 e 4.30. — 1
1+ 22 ez e — 1 z
431, — 5 432 7% 483 1 434.thz
T z(1—em2)” T 24 e T 23(2 —cosz)’ T '

-~

B zapauax 4.79-4.99 Tpe6yeTca HAliTH BbIUeTbl YKa3aHHBIX (yHKUMIA



1 22

4-79- z3 . 25 . 4-80. (m.
22" 1
4.81. T (n — HaTypaabHoe yucno). 4.82. A=)
24+z-1 sin 2z e’
483 St 484 L 485 oo 486012,
4.87. ——. 4.88.ctg?z. 4.89.ctg®z.
sin 2z 1 1
4.90. 1) cos . 2) 23 cos . 4.91.e**tY/2 4,92, sinzsin -.
z2—2 z = 2 z
. 4z -1 1
4.93.sin —>—. 4.94.cos ZTE"1 495 — 1 .
93 sin —— 4.94. cos o 4.95 oy {(h #0)
noen L L 1 Vz
4.96. z" sin » (n — uenoe uucno). 4.97. Sn(1/2) 4.98. e

B aynutopun: 4.23-4.34
Ha nom: ocranbpHble 3aa4u U3 IPUBEACHHBIX HOMEPOB

Jlabopamopnoe 3anamue 33. BoluniciieHue MHTErPajoB 110 3aMKHYTOMY KOHTYPY IpHU [TOMOIIA
TEOPHH BBIUETOB

KouTpoJibHbIe BONPOCHI:
1. Teopem o BbIyeTaX

3amaum:

B zapauax 4.115-4.124 BbIUMCAUTE HHTErpalibl, cuKWTas, yTo 06xon 3a-
MKHYTBIX KOHTYPOB IMPOMCXOIKUT B IIOJOMUTENILHOM HanpabBleHuH.

dz . 2 2
4.115.!Z4+1, rge C — OKpY#HOCTb x° + y° = 27.

zdz

1
4.116. ij, roe C — OKpyRHOCTb |z — 2| = 7

4.117. /f—zTBTd(ZEE—_l)’ roe C — okpysHocTh |2] = 2.
- C —

2 dz
4.118. [2—24—+—l, rae C — orpymHocTh |2| = 1.
¢

e” '
4.119. sz?—(z?—:—g—) dz, rne C — okpysHocTh |z| = 1.

4.120. 2—1— sin % dz, roe C — owrpysHoeTs [z| =T.

e

4.121. —1—./sin2 1 dz, rae C — OKpY#HOCTb |z| =T.
271'10 z

1
4,122, 9 2"/ dz, rme n — uenoe uucio, a C — OKPY#HOCTE
Ky

|zf =r. ¢

4.123, / (1 + 2+ 22)(61/2 4+ 61/(2"‘1) 4 el/(z-—-2))dz-

1z1=3



B aynuropun: 4.115-4.120
Ha nom: ocranbHble 3a7ja4u U3 MPUBEICHHBIX HOMEPOB

2 .
Jlaopamopnoe 3ansmue 33. BbluvclieHre MHTErPaIoB BUaa | 0 R(cos ¢, sin @) do
KouTpoJibHbIE BONPOCHI:
1. Metonbl npUBEACHUS HHTETPATIOB K KOHTYPHBIM B KOMIIEKCHOM IJIOCKOCTH

3agaun:

B zapauax 4.131-4.138 HailTu onpefeneHHble UHTerpaibl. B ciyuae,
eciy UHTerpan Heco6CTBeHHbIH U pacXoguTCA, HallTU ero riaBHOe 3Haye-
HMe (ecnu OHO CYUIECTBYeT).

27 .
4.131. /__ﬂo_ (a>1). VYwrazanue. [lonomuts ¥ = z.
s a+ cos¢
27 d
132, [ —F :
4.13 of(a+bcow)2 (a>b>0)
27

dy

2
dy
4.134. nfl PP (a — KOMIUIEKCHOE YMCI0 U a # +1).

4.135. cos” 3pdp (@ — KOMIIEKCHOE YHCIo U a # £1).

J 1-—-2acosg+a?

2w
4.136. /ec"w cos (ny — siny) de (n — uenoe yucio).

0

4.137. /tg (z + 1a) dz (a — RelicTBUTENLHOE YHCIO).
0

2
4.138. /ctg (z +a)dr (@ — wommaercHoe uucio u Ima # 0).

B aygutopun: 4.131-4. 135
Ha nom: ocranbHbIe 3a7]a41 U3 IPUBEACHHBIX HOMEPOB

oo
Jlabopamopnoe sanamue 35. Borancnenne nnrerpanos suna [__ f(x)dx
KoHnTpoJibHbIE BOIPOCHI:

1. 3ambikaHne KOHTYpa B KOMIUICKCHYIO INIOCKOCTb

3amauu:



o0
zdx zldx
4.140. f(z2+4m+13)2' 4.141. f( ey (@>0)
—00

o0

dx
4.142. O/W)_" (n — HaTypalbHOe YHCHo).

o0
dx z’ +1
4.143. /(x T 0> 00>0. 4144 f

dx
4.145. /1 g {n 2 2 — HaTypaJbHOe YHCIO).

2 -5z +6

4.155. / z cosr dx

sinz dz costz costx
4.156. f(m Ty 15T /1+ dz. 4.158. fl—x“

B aygutopun: 4.140-4. 143
Ha nom: ocranbpHble 3aa4u U3 IPUBEACHHBIX HOMEPOB

(o]
Jlabopamopnoe 3anamue 35. Boruncienue MHTErpajoB BUAA f_oo f(x)dx
KouTtpoJibHbIe BONPOCHI:

1. 3ambikaHue KOHTYpa B KOMIUIEKCHYIO TUIOCKOCTh U Jlemma XKopanana

3amaun:
> ¢] o0
inzdzx
4. . zcoszdr f rsinz '
149 1) ./ x? —2¢ + 10° 2) 2 — 2z 4+ 10
-0
4.150. /' zsinz dzx
244z +20°

4.151. [COS 8% dx (a n b — nonoxuTenbHBIE YKCHa).

28.07. Buluncanth UHTErpass:

[e+] oo
(x -+ 1) sin 2x x3sin x
L | G e 2\ e dx.
o e o]
(x24-5x) sin x S (2434 13x%)
—0 —C0
5 0§ (x— 1) cos 2x dx 6 O§ xsinx dx
’ 2 —4x34-5 ) ’ x242x410 i

B aynuropun: 4.149-4. 150
Ha nom: ocranbHble 3aauu U3 IPUBEACHHBIX HOMEPOB



Jlabopamopnoe 3anamue 37. COOCTBEHHbIE HHTETPAJIbI, 3aBUCALINE OT apaMeTpa
KoHTposbHbIE BOIPOCHI:

1. Omnpenenenue nHTErpasa, 3aBUCAIIErO OT IapaMeTpa
2. OcoOEHHOCTH UHTETPUPOBAHMSI MHTEIPAJIOB, 3aBUCSILUX OT IapaMeTpa

3agaun:
Hcnonw3yercs yueOnuk [5], §13

B aymuropun: 13(1), 14(1), 18(1,2)
Ha nom: 13,14,18 (ap. 3amaun)

Jlabopamopnoe 3anamue 38. I'-pynkus u B-pynkim
KoHTpoJibHbIE BONPOCHI:

1. Ompenenenue u cBoiicta I'-pyHKIus
2. Omnpenenenue u cBorictBa B -pyHKIINS

3agauu:
Hcnonwsyercs yueOnuk [5], §15

B aynuropun: 5(1-3), 6(1), 15(1,2), 16(1,2)
Ha nowm: 5(3,4), 6(2-3), 15(3,4)

Jlabopamopnoe 3anamue 39. HecoOcTBEHHbIE HHTErPaibl, 3aBUCSIINE OT IapaMeTpa U
paBHOMEpHAs CXOJAUMOCTh HHTETPajioB
KouTtpoJibHbIe BONPOCHI:

1. Omnpenenenue HECOOCTBEHHOIO HHTETPala, 3aBUCAILETO OT TapaMeTpa
2. PaBHOMepHas CXOJMMOCTh HHTETPAJIOB, 3aBUCSIIUX OT IMapaMeTpa

3apaum:
Hcnonb3yercst yueOHUK [5],
B ayauropun: §14 1(1,2,6), 2(1,2), §16: 6(1-3), 13(1-2)

Ha JA0M: OcTanbpHbBIE HOMCEpa U3 MPHUBCACHHOI'0O CIIMCKa

Jlabopamopnoe 3anamue 40. NnterpansHoe npeodpazoBanue Jlammaca u @ypoe
KoHnTpoJibHbIE BONIPOCHI:

1. OmpeneneHue u CBOWCTBA MHTETpalibHOTO peoOpa3oBanus Jlamiaca
2. OmnpeneneHue U CBOWCTBA HHTETpaJIbHOTO Ipeodpa3zoBaHus Oypbe

3anauu:

Hcnonw3yetcs yueOHUK [5]

B aymuropun: §17: 1(1,2), 2(1,2), 5(1), 6(1), 17(1),

HOHOHHI/ITCHLHOG 3alaHHEC: BBIIIOJIHUTH OGpaTHOG HpeO6pa3OBaHI/Ie C IIOMOUIBIO TEOPHH BbIYCTOB.

Ha nowm: OcTtanbpHbIE HOMCEpa U3 MpHUBCACHHOI'O CIIMCKa



O0pa3ubl BONPOCOB K KOJUIOKBHYMY

[lepeuenp KoMIEeTeHIINH (YaCTH KOMIIETEHLIMH ), IPOBEPSAEMBIX OLIEHOUYHBIM CPEACTBOM:
OIIK-1.

. CkasisipHbI€ U BEKTOPHBIE MOJISI, UX XapPAKTEPUCTUKHU. .
. I1oTOK BEKTOPHOTO MOJIS.
IToTOK BEKTOPHOTO I10JIs1 YePE3 3aMKHYTYIO [IOBEPXHOCTD.
®opmyna ["aycca-OcTtporpaackoro.
. JluBeprennust BekTopHOro 1oiist. Pacuernas popmyna. @opmyna ['aycca-Octporpaiackoro
B TEPMHUHAX TeopuH 1nosist. OCHOBHBIE CBOMCTBA JUBEPIrEeHIUU.
. DU3UYECKUI CMBICI KPUBOJIMHEWHOTO UHTErpaia BTOPOro poja.
. Hupkynsus BektopHoro nodis. [Tonstue, pusndeckuii cmpici. Pacuernas ¢hopmya.
8. Potop BextopHoro nossi. [Tonsitue. Pacuetnas ¢popmyna. Ilpumep mosst ¢ nocTOSHHOM
3aBUXPEHHOCTHIO.
9. ®opmyna Crokca. Teopema B pa3BepHyTOM BHjie. DOPMYITHPOBKA B TEPMUHAX TEOPUU
OIS
10. UuTerpansl, 3aBucsiye ot mapamerpa. [lonstue.
11. TlonsiTHe paBHOMEPHON CXOAUMOCTH U TipeneibHoi pyHkiuu. Kpurepuit Komru.
12. Teopema 0 ipeieTIbHOM NIEPEXOJE MO 3HAKOM COOCTBEHHOTO HWHTErpaja, 3aBUCSIIEro OT
napaMmerpa.
13.Teopema 0 HENPEPHIBHOCTH COOCTBEHHOTO MHTErpaja, 3aBUCSILEro OT apameTpa.
14.Teopema o nuddepeHupoBannu COOCTBEHHOTO HHTETpaia, 3aBUCAIIETO OT apaMeTpa.
15.Teopema 00 HHTETrpHUPOBAHIH COOCTBEHHOTO MHTETPAJIa, 3aBUCSIIETO OT IapaMeTpa.
16.HecoOGcTBEeHHBIN MHTETpal, 3aBUCALINI OT apameTpa. PaBHomepHas cxogumocts. [lonsarue,
PUMEPHI
17.locTato4nble yCIOBUSI pABHOMEPHOM CXOIMMOCTH HECOOCTBEHHOTO UHTETpaia, 3aBUCAIIETO
oT mapametpa. (Beliepmrpacca, A6ens, dupuxiie)
18.Teopema o mpeaenbHOM Mepexo/ie Mo 3HAaKOM UHTerpaia Jyisi HeCOOCTBEHHBIX HHTETPAJIOB,
3aBUCSIIMX OT apaMerpa.
19.Teopema 0 HeMPepPBHIBHOCTH HECOOCTBEHHOI'O MHTEIpalla, 3aBUCAIIETO OT IapaMeTpa.
20. Teopema 00 M3MEHEHUHU NOPSAKA UHTETPUPOBAHUS 111 HECOOCTBEHHOI'O MHTErpala,
3aBHUCALIETO OT MapaMeTpa.
21. B-¢ysakmms, e€ cBoicTBa.
22. I'-pynxuus, e€ cBoiicTBa
23.Ces3b Mexny I'-pynknueit u B-pynkuuei.
24 IloHsTHE KOMILIEKCHOTrO yncia. Onepanuy HaJl KOMIJIEKCHBIMU YUCIIAMH.
25. Onepanuu BO3BEJCHMSI B CTENIEHb U U3BJIEUEHUS KOPHSI N-i CTENEHU U3 KOMIUIEKCHOTO YHCiia
26. IIpenen nocnenoBaTeaIbHOCTH KOMIUIEKCHBIX YHCEIL.
27. HeorpaHn4eHHO BO3pacTarolye Nociae10BaTeIbHOCTH. becCkOHeUHO yiaieHHas Touka.
28. MuoxectBa B C.
29. ®yHKINY KOMIUIEKCHON nIepeMeHHOM. OCHOBHBIE TOHSTHSL.
30. IIpenen pyHKIMN KOMITJIEKCHOHN ePEMEHHOM.
31. HenmpepbIBHOCTH (DYHKITMM KOMIUIEKCHOM TIEPEMEHHOI.
32 luddepenupyemocts HYHKIIMU KOMILIEKCHOHN nepeMeHHoi. Y cinoBue Komu-Pumana.
33. 'eomeTpHrueckuii CMbICI IPOU3BOJHON (PYHKIIUU KOMILUIEKCHOM MepeMEHHOM.

I N

~N N

34. OyHKIUA W = i
35.Oyakus w =az-+b.
36. dynkmmn w=z", w="/z.

4.1.2 OOpa3upl 3ajaHuii 1J151 KOHTPOJIBHBIX H CAMOCTOAITEJIbHBIX PadoT.



Ilepeuenp koMIeTEeHIINH (YaCTH KOMIIETEHLIUN ), IPOBEPSAEMBIX OLIEHOUYHBIM CPEACTBOM:

ITK-2.

. Haiitu notok  Bektoporo  moms @ =Z IFTI UK yepes  samknyryio
>+ yz =5

nosepxuocts S: L2 =253 (qopvane  memmsis),  memomesys  opmyny  Tayeca-

OcTtporpazckoro M BBHIOpaB CTOPOHY IOBEPXHOCTH, HAWTH HEMOCPEICTBEHHO IOTOK dYepe3
TOBEPXHOCTh S: X°+y°=9, SBIAIONIYIOCS YACTHIO TOBEPXHOCTH S H OIPEIEICHHYIO 3aJaHHBIM
YPaBHEHUEM.

2.. Bpruucnuts o gopmysie CTokca U HEMOCPEACTBEHHO IIUPKYIISIINI0 BEKTOPHOTO

7.2+y2+22:25

z="4

momst & =(y-x)it(y-x)-sj+(2-2) & BJIOJb KOHTYypa [ , yKazaB Ha

YCPTCIKC HAIIPABJICHUC O6XOI[a.

3.I[OKa3aTb MNOTCHIUUAJIbHOCTD 3aIJaHHOI'0 BEKTOPHOI'O IOJIA U HaAWTH €T0 IMOTCHIHAJI, UCIIOJIB3Ys

.. .:;:Iiyzzcoszz)-£+2ysinzz-}+(xy2n::osrz+2)-£
KPUBOJIMHEHHBIN UHTETPpal:

4. HaifTi MOIy/ b M apryMeHT KoMiulekcHoro umcna Z =~/ 2 —iv6. 3anucars 310 uncio B
TPUTOHOMETpHUUYECKON (hOopMe U B MOKA3aTEIbHON (hopMe.

[ .3 . .
5. Pemuth ypaBueHue V2 -7  =—14i 1 u300pa3uTh Ha KOMIUICKCHOH IUIOCKOCTH €r0 KOPHH.

2

6. Ilycts z, =1—i. HaliTu nepecedyeHre MHOXKECTB 3aJaHHBIX HEPAaBEHCTBAMMU: |z—z0| < |z0

Rez=Rez,.

7. Haiftn nuneiiHyt0o QYHKIUIO W=az+b, OTOOpa)karollyr0 Kpyr |Z—Z1|Srl Ha Kpyr

|w—w2|£r2.

8. Iycts z, u w, Takue, uto Rez; >0 u Imw, < 0. Haiitu nuneiinyro pynkimo w=az+b,
0TOOpaKaKOIIyI0 HONYIUIOCKOCTs Rez >0 wa moaymrockocte Imw<0, Ttakyio dro
w(z)=w,.

1

9. Haiitu 00pa3s! obnacreit: D, = {z : |z| < 1} , D, = {Z :Rez< —2} MIPU OTOOpPAKEHUU W = -
7+

1
Z+30

10. Haiitu o6pa3 obmactu D = { z:Imz>0, |z —4i| >1 } MIPU OTOOPKEHUH W =

1
z-2i

11. Haiit 06pa3 obmactu D ={ z:Rez>-2,Imz<?2 } NIPU OTOOpPaKEHHU W =



12. Haiitru  o6pas3  obmactu D ={ z:Rez>4, Imz >-2 } OpH  OTOOPaKESHUU

=~z—4+2i +4—2i (cuutasi, 4To \/IZI).

13. Haiitu o0pa3 obmactu D:{Z:Rez>0, Imz >O} OpU OTOOPaXKECHUH W = i
i+z

(cuuTasi, 4TO \/I =1).
14. Haiitu obpa3 obnactu D = { z:Rez<-1, —1<Imz <0 } [PU OTOOpaKEHUU W = e "
15. Vicnionb3ys uaTErpanbayo Gpopmyiny Koim, BEIYHCIATS HHTETPaI

dr
I‘523

[T-1=2

16. Paznoxuts QyHkuuo f (z) = IL B P
—Z

a). 10 HEOTPULIATEIbHBIM CTEIECHIM Z ;
B).IIO OTPULIATEIIbHBIM CTEIEHSM Z .

OHpe,I[eJ'II/ITL 001acThb CXOAUMOCTH ITOJIYUCHHOT'O psaa.

1
17. Paznoxute QpyHKIHIO [ (z) =—+ B Psi/1 10 CTEIIEHSIM Z B O0JIacTu:

z—1 z+3i
a).comeprkariei Touky z =0;
B). cofiepKaliei TOuKy z =oo;
C). comepxaiiel TouKy z =—2.

Ornpenenutb 00J1aCTh CXOAMMOCTH MOTYYEHHOTO Psijia.

2 1
18. Haiitu ocoGble Touku QyHKIHU (Z ) = (Z —1) exXp (—lj , ONpPENENHTh HMX THUI U
Z —
BBIYHCIIUTH BHYETHI B THX TOUYKAX.

1
19. Beruucnute BerYeTHl QyHKIMH f (z) =——————— BO BCe€X 0COOBIX TOYKaxX (BKItOUas

(z—1)" (z+3i)
TOUYKY Z =00).
20. Vcnonb3ys BbIUETHI, BBIYUCIUTD HHTETPal
I (‘c - lX’L‘ + 4)

“E 21‘ 2

21. Bpuncnuth HHTErpan



+o0 1
J g
—oo (X2 + 4)2

22. BpIUMCIUTH UHTETpal

+ o0
xsinx

L™

23. UccnenoBaTh Ha CXOAUMOCTh MHTErpall HA MHOXKeCTBax E; u E,
Dy e & dx, Ey=[0;1], Ep=(0;00)

2) [ Esinxdv, Ey=[0;1], E,=[1;00)

24. Jloka3zatb HenpepbIBHOCTE (yHKINH F(a) Ha MHOXKecTBe E

1) F(a)= f dx E=(0;1);

sinx

2) F@)=f; mammadx, E=(0;2).

25. BBIYUCIUTD C TOMOMIBIO 3WUJIEPOBBIX HHTETPAJIOB:

)f 1-x dx | )J-Ooo Inx dx; 4) f()ESin4xCOS6de-

x (x+2)2° x2+1

1 2 dx .
) | e

26. HaifTu npou3BOIHYIO OT HECOOCTBEHHOT'O HHTETpalia Mo Mnapamerpy a:

, 1— _ -
D R ) [T 3) [T e 4) [T e cosxdx.

27. JlokazaTh paBHOMEPHYIO CXOJIMMOCTh UHTErpajoB pu a € E :

co d o
D fy —=dx, E=[2;0); 2) [ e dx, E=[1;00);

X

l o) d
3) [ ot Ee(—w;00) s 4) [ E=(—oo; 1),

x2 +a2dx

IIpumepHbIii MepeyeHb BOMPOCOB IS MOATOTOBKH K K3aMeHY.
Ilepeuens komnemenyuil (vacmu KomMnemeHnyul), NPOGEPAEMbIX OUCHOUHBIM
cpeocmeom: OIIK-1, TTK-1.

1.CxanspHble 1 BEKTOPHBIE ITOJISI, UX XaPAaKTEPUCTHUKM. .
2.J10TOK BEKTOPHOTO MOJISL.
3. TIoTOK BEKTOPHOTO NOJIA YEPE3 3AMKHYTYIO [IOBEPXHOCTD.
4. ®opmyna ["'aycca-Octporpaackoro.
5. JluBeprenuus BektopHoro nojsi. Pacuetnas ¢popmyna. @opmyna ["aycca-Octporpaackoro
B TEPMHUHAX TEOpHUH 1oJs. OCHOBHBIE CBOMCTBA JUBEPIEHIMU.
6. @u3nyecKuil CMBICII KPUBOJIMHEWHOTO UHTErpajia BTOPOro poja.
7. Hupkynsus BekTopHoro nodis. [lonstue, pusndeckuii cmpicn. Pacuetnas ¢popmyna.



8. Potop BekTopHoro noss. [Tonstue. Pacuetnas ¢popmymna. Ilpumep mosst ¢ noCTOSHHOM
3aBUXPEHHOCTHIO.
10. ®opwmyna Crokca. Teopema B pazBepHyToM Buae. DopMylIUpoBKa B TEPMUHAX TEOPUU
OIS
10. MuTerpansl, 3aBucaiue ot napamerpa. [lonstue.
11. TToHsiTHE paBHOMEPHON CXOIUMOCTH U nipenenbHoi ¢dyakuuu. Kpurepuit Komm.
12. Teopema 0 ipeieIbHOM TIEPEXO/E MO 3HAKOM COOCTBEHHOI'O HWHTErpaja, 3aBUCSILEro OT
napaMmerpa.
13.Teopema 0 HENTPEPHIBHOCTH COOCTBEHHOTO MHTETrPaJIa, 3aBUCSILIETO OT apaMeTpa.
14.Teopema o nuddepenumpoBanuy cOOCTBEHHOTO UHTErpaja, 3aBUCSILEro OT apamerpa.
15.Teopema 06 uHTErpUpOBaHNH COOCTBEHHOTO MHTETPajia, 3aBUCAIIETO OT apaMeTpa.
16.HecoOcTBEeHHBIN MHTETpal, 3aBUCAIIMN OT MapaMeTpa. PaBHOMEpHas CXOIMMOCTb.
[TonsaTue, mpumepsl
17. locTatouHble YCIOBUS PAaBHOMEPHOM CXOMMOCTH HECOOCTBEHHOI'O HHTETpaa,
3aBHCSINEro ot napamerpa. (Beliepmrpacca, Adens, upuxie)
18.Teopema o npeebHOM Mepexo/ie Mo 3HAKOM UHTEerpajia Jisi HecOOCTBEHHBIX
MHTErpajioB, 3aBUCALIMX OT [apameTpa.
19.Teopema 0 HENIPEPHIBHOCTH HECOOCTBEHHOTO MHTErpaja, 3aBUCSIIEro OT MapameTpa.
20. Teopema 00 U3MEHEHNUHU TIOPSIIKA MHTETPUPOBAHUS I HECOOCTBEHHOTO MHTETpaa,
3aBHCSILETO OT [apameTpa.
21. B-¢pyHkuus, e€ cBoicTBa.
22. I'-¢yHknus, e€ cBoiicTBa
23.CBs13p Mexy [-¢yakmmeii n B-pynkimei.
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39. KpyroBoe cBONCTBO APOOHO-TUHEHHON (HYHKIIUHU.
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42. ®ynkuus XKykoBcKoro.

43. TpancueneHTHble QYHKINU.

44 TTonstue nnterpana B C. CymectsoBanue. OCHOBHBIE CBOMCTBA.
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49. NnrerpanpHas Gopmyna Komm. Teopema o cpeaHem.

50. IIpou3BOAHBIE BHICIIMX MOPSAIKOB AJIsl aHATUTUYECKUX (DYHKIUH.



51.
52.

Teopema Mopepa.
[Tonstue pynkmuonansHoro psga. Cxogumocts. PaBHOMepHas cxoaumocTts. [Ipu3Haku

Komwu n BeliepmTpacca paBHOMEPHOU CXOAUMOCTH psiJa.

53.
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55.
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60.
61.
62.
. U3onupoBanHbIie 0coObIe TOUKM aHaIMTHYeCKor QyHKIMU. VX kimaccudukanus.
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65.

63

Teopema 0 HEPEPHIBHOCTH CYMMbI PABHOMEPHO CXOJSIIETOCS psaa.

TeopeMa 0 NOYJICHHOM UHTETPUPOBAHUU TTOUJICHHO CXOASIIETOCS Psijia.

Teopema o nowienHom nuddepeHupPOBaHNN PAaBHOMEPHO CXOASILIErOCs psijia.
Crenennsie psnpl. Teopema AGerns.

CrnenctBus u3 TeopemMbl Abers.

Papn Teinopa. Teopema Teitnnopa.

Hymu ananutnueckoit Gpynkmuu. Teopema e TMHCTBEHHOCTH.

[IpuHuKn MakcuMmyma MOTYJIsL.

Psin Jlopana. O6macts cxogumoctu psinga Jlopana.

Teopema 06 0JHO3HAYHOM IMPEICTABICHUH aHATUTHYECKON QyHKImH psgoM Jlopana.

[ToBenenne aHaMUTHYECKON (DYHKIIMU B OKPECTHOCTH M30JIMPOBAHHBIX OCOOBIX TOUYEK.
Onpenenenre BblUeTa aHATUTUYECKON (DYHKIIUU B U30JIMPOBAHHOM 0C000i TOUKe.

PacuerHbie popMyIbl UTst BEIYETA B MOJTIOCE.

66.
67.

OcHOBHas TeopemMa TEOPUU BBIYETOB.
Boryer ananutuyeckoil pyHKIHH B OECKOHEUHO YAaJeHHOW Touke. Teopema o cymme Bcex

BBIYCTOB. CJ'ICI[CTBI/IC H3 HEC.

68.
69.

2 :
BhIuKCIIEHME HHTErPAIOB BUA | o "R(cosp,sing) dg .

Berunciienne MHTErpaioB BHIA f_oooo fx)dx.

70. Jlemma JKopaana. Beraucienne nHTErpaaioB Buia fjooo elax f(x)dx.

Kpurtepunu onenuBanus pe3yibTaToB 00y4eHHUs

3ager 1o IMPAKTUKC BBICTABJIACTCA IO PE3yJIbTaTaM BBIIIOJHCHHBIX KOHTPOJBbHBIX pa60T,

WHAVBUAYAIbHBIX 3aJlaHUd W Tekymed paboTel Ha gabopaTopHbIX 3aHATHSIX. OTMeETKa
«3a4TEHO» BBICTABJIsIETCs TIpH OoJsee, ueM 60% BBHIMOTHEHUN WHIUBUTYAIbHBIX 3aJJaHUH.

OI_ICHKa KpI/ITepI/II/I OIICHMBAHMWA HA 3K3aMCHC

OTJINYHO — CHCTEMaTU3UPOBaHHbIE, INIYOOKHE U TOJHbIE 3HAHUS 10 BCEM
paszaenaM JUCLHUIUIMHBL, a TAKKE IO OCHOBHBIM BOINPOCAaM, BBIXOISIIUM
3a mpenesbl yueOHON TPOrpaMMBl;

- TOYHOE HCIIOJIb30BaHUE Hay4HOH TEPMUHOJIOTUH
CHUCTEMAaTUYECKH TpPaMOTHOE M JIOTMYECKH IIPABUIIBHOE M3JI0KECHHE
OTBETa Ha BOIIPOCHI;

—  Oe3ympeuyHoe  BIaJCHHE  HMHCTPYMEHTapueM  y4eOHOi
TUCIUIUIMHBI, YMeHHEe ero 3(QeKTUBHO HCIOJIB30BaTh B IMOCTAHOBKE
Hay4HBIX U MPAKTUYECKUX 3a7a4;

— BBIPaXEHHAas CIIOCOOHOCTh CaMOCTOSATEIbHO M TBOPYECKU
pelaTh CI0XKHbIE MPOOJIEMbl U HECTAHJAPTHBIE CUTYAIIHH;

— TIOJHOE€ M TIIyOOKOE YCBOEHHE OCHOBHOM M JIOTIOJHUTENHHON
JUTEPATYPhI, PEKOMEHJOBAHHON y4eOHOM MPOTpaMMOi 10 TUCIUILINHE;

— YMEHHE OpHUEHTUPOBAaTbCA B TEOPUAX, KOHLENIUAX U
HaIlpaBJIEHUSAX JUCHUIUIMHBI W J1aBaTh WM KPUTHYECKYHO OLEHKY,
KCIIOJIb3Ysl HAYYHbIE TOCTHXKEHUS IPYTUX TACLIUIUINH;

—TBOpYECKas CaMOCTOSITENIbHAS pabota Ha
MIPAKTUYECKHUX/CEMUHAPCKIX/Tab0PaTOPHBIX 3aHATHSIX, AKTUBHOE




y4acTHe B TPYMMOBBIX OOCYXKICHHSIX, BBICOKMA YPOBEHBb KYJIBTYPHI
WCITOJTHEHMS 3aJJaHui;

— BBICOKHH ypOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B paboueit
IIporpamme KOMIIETCHIIMHN.

XOPpOLIO

— JOCTAaTOYHO IIOJHBIE M CHUCTEMAaTU3UPOBAHHBIE 3HAHUSA I10
JUCLUIUINHE;

— YMEHHE OPUEHTUPOBATHCSI B OCHOBHOM TEOPHSIX, KOHLIENIIUAX U
HAIPABJICHUAX TUCLUUIUIMHBI U JaBaTh UM KPUTUYECKYIO OLICHKY;

— HCIIOJIB30BAaHUE HAyYHOM TEPMHUHOJIOTMM, JIMHI'BUCTUYECKU U
JIOTUYECKH ITPaBUJIBHOE M3JI0KEHHE OTBETA HA BOIPOCHI, YMEHUE J€NIATh
000CHOBaHHBIE BLIBOJIBI;

— BIAJCHHUE HHCTPYMEHTapUEM II0 AWCLUIUIMHE, YMEHHE €ro
UCTIOJIB30BaTh B IOCTAHOBKE M PELICHUU HAYYHBIX U MPO(ECCHOHATBHBIX
3ajad4;

— YCBOCHME OCHOBHOM U JIOIIOJIHUTEIBHOM JIMTEPATYPBHI,
PEKOMEHI0BaHHOHM y4eOHO! MpOorpaMMoii 1o JUCHUILINHE;

— caMocCToATeIbHAs paboTa Ha MPAKTUUYECKUX 3aHATHUAX, yJaCTHE
B IPYNIOBBIX OOCYXIEHMSX, BBICOKUH YPOBEHb KYJIbTYPHI WCIOJIHEHHUS
3aJaHuH;

— cpeiHui ypOBeHb CPOPMHUPOBAHHOCTHU 3asBJICHHBIX B pabodei
IIporpaMmme KOMIIETEHIIUHN.

yJIOBJIETBOPUTEI
BHO

— IOCTATOYHBIM MUHUMAJILHBIM 00bEeM 3HAHUH 110 JUCLUMILINHE;

— YCBOGHHE OCHOBHOH JHTEpaTyphl, PEKOMEHIOBAHHOW Y4eOHO
IIPOrpamMMOoii;

— YMEHUE OPUEHTUPOBATHCSI B OCHOBHBIX TEOPUSX, KOHUEHIIUAX U
HAIPABJIECHUAX 10 JUCUUILUIMHE U JaBATh UM OLIEHKY;

— HWCIOJb30BAHUE HAYYHOU TEPMHHOJOTUH, CTUIUCTUYECKOE U
JIOTUYECKOE M3JIOKEHUE OTBETA HA BOIIPOCHI, YMEHHE JIeNIaTh BHIBOJIBI 0€3
CYIIECTBEHHBIX OLINOOK;

— BJIQJICHHME WHCTPYMEHTapueM Y4eOHOW NHUCIHIUIUHBI, YMEHUE
€ro UCIOJIb30BaTh B PELICHUU TUIIOBBIX 33/a4;

— yYMEHHE T[OJ PYKOBOJCTBOM MpENojaBaTeis penaTh
CTaHJIapTHBIE 3aa4H;

— paboTa MmoJi pyKOBOJICTBOM MperojaBaTeisl Ha MPaKTHUYECKUX
3aHATUSX, TOIYCTUMBIN YPOBEHDb KYJIBTYPbI UCIIOJHEHUS 33/ 1aHU;

— JOCTAaTOYHBI MHUHHMMAJIbHBIA YpPOBEHb C(HOPMUPOBAHHOCTH
3asBJICHHBIX B paboueil mporpaMmme KOMIETEHIIUH.

HEYJIOBJIIETBOPUT
€JIBHO

— (pparmMeHTapHbIC 3HAHUS 110 JUCLUIUINHE;

— OTKa3 OT OTBETA (BBIIOJIHEHUS TUCbMEHHON padoThI);

— 3HaHUE OTJENIbHBIX UCTOYHUKOB, PEKOMEHJIOBAHHBIX Y4eOHOMH
IIPOrpaMMoOi MO JTUCHHUIIIINHE;

— HEYMEHUE HUCII0Ib30BaTh HAYYHYIO0 TEPMUHOJIOTHIO;

— HaJIM4YKe rpyobIX OMIMO0K;

— HU3KHUH ypOBEHB KYJIbTYphl UCIIOJIHEHUS 3aJaHUM;

—HU3KUN ypoBeHb C(HOPMHUPOBAHHOCTH 3asBIEHHBIX B paloueit
IIporpaMMe KOMIETEHLINH.




OreHOYHBIC CpEeACTBAa MJIsl WHBAIWAOB W JHUI] C OTPAHMYEHHBIMA BO3MOXHOCTSMU
3I0POBBSI BEIOMPAIOTCS C YUETOM MX UHIWBUAYAIBHBIX IICUXO(DU3NICCKAX OCOOCHHOCTEH.

— TpuU HEOOXOJUMOCTH WHBAIHMIAM U JIMIAM C OTrPAaHUYCHHBIMH BO3MOKHOCTSIMH
3JI0POBBS ITPEOCTABIISICTCS TOTIOJIHUTEIILHOE BPEMsI JJIsl TIOATOTOBKY OTBETA Ha 3K3aMCHE;

— P MPOBEICHUU MPOIEYPHI OIICHUBAHUS PE3yJIbTATOB O0YUEHUS HHBAIUOB U JIUIL C
OTrPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBbBSI TPEIYCMATPUBACTCS MCIIOJIb30BaHUE TEXHUYCCKHX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYaTbHBIMA OCOOCHHOCTSMU;

— IIpY HEOOXOAUMOCTH JIJIsl 00YYArOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbSI
W UWHBAJIWIOB IMpOLIEypa OICHUBAHUS PE3YJIbTaTOB OOyYEHHUS 110 AWCIMIUIUHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oleHUBaHUs Pe3yabTAaTOB OOYYCHUS WHBAIUIOB U JIUI[ C OTPAHUYCHHBIMH
BO3MOXKHOCTSIMH 3JIOPOBbSI 10 JTUCHUIUIMHE (MOIYJIO) MpEeIyCMaTpUBaeT IPEIOCTABICHUE
uHpopManui B QopMmax, aJanTHPOBAHHBIX K OTPAHUYCHHSIM HMX 3J0POBbS M BOCIPHUSATHUS
uHpopmanuu:

Jist 11 ¢ HapYIICHUSIMHA 3PEHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIuist TI ¢ HApYIIEHHUSIMU CITyXa!

— B mieyaTHoOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM opme,

— B (hpopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TEepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTA
o0yyJarouuxcs.

4.2 Metoanueckue MaTepUaJbl, onpe/e/siionme Npoueaypbl OLeHUBAHUS 3HAHUM,
YMEHH i, HABBIKOB M (MJIM) ONBITA 1eATEJIbHOCTH, XaPAKTEePHU3YIOIIMX ITANbI
(popMHpoBaHUsI KOMIETEHIUI

JInst  ycmemrHoro  BBITIOJHEHUs JabopaTopHOMl paboThl  OOydaromiemMycst ClenyeT
O3HAKOMUTBCSI C TEOPETHUYECKOW 4YacThi0 IUCIHIUIMHBI 1O TeMe JabopaTopHOil paboTshl,
W3JIOKEHHOW B JICKHUsIX. sl yriayOleHHOro MOHWMaHUS TEOPETUYECKOro MaTepuaia MOTYT
OBITh HUCIONB30BaHbl HCTOYHUKH, YKa3aHHbIE B CIHCKE OCHOBHOW muTepaTypsl [l1-4],
JIOTIOTHUTETbHOM [ 8].

Kputepuem nOKHOW TOATOTOBKM CTYAEHTOB K BBHIMOTHEHHIO JTaOOPAaTOPHBIX padoT
SIBIIIIOTCS.  TIPUOOPETCHHBIC 3HAHWsS, MO3BOJISIOIINE OE30IMO0YHO OTBETUTh HA BOMPOCHI,
c(hOpMyIMpPOBaHHBIE TIO KaXIOW TeMe 1abopaTopHBIX padoT. Jns mpuoOpeTeHHs MOJHKHBIX
HABBIKOB K PEIICHHUIO 3aJiad MpEeJIojiaracTcs pelieHUe 3a1ad Ha JIa00paTOPHBIX 3aHATHSIX B
yu4eOHBIX ayJuUTOpPHUSAX TIOJ PYKOBOJACTBOM IIpemojaBaTelisa. 3aKperieHue MPHOOpEeTeHHBIX
HABBIKOB OCYIIECTBIISCTCS BHEAYJUTOPHBIM CaMOCTOSITCIIBHBIM PEIICHHEM CTYACHTOM 3ajad.
Howmepa 3amau muist penieHus B ayIMTOPUU U IoMa YKa3aHbl K KaKI0W 1abopaTopHOi paboTe.

5. IlepeyeHb OCHOBHOII M JOMOJHMTEJbLHOH y4eOHOH JHMTEPATypbl, HEOOXOAUMOIL
JJIS1 OCBOCHHS TUCHUIINHBI.
5.1 OcHoBHasi 1UTEpaTypa:



1. M.M. Hlabyaun. Teopuss ¢yHKUMH  KOMIUIEKCHOTO  IE€peMeHHOoro /
M.U.11Ha6ynun, 1O0.B. CumopoB. — 3-e wm3m., ucnp. u jpon. — M.: Jlaboparopusi 3HaHUM:
JlaGopaTtopust 6a3oBbix 3Hanwuii, 2016.- 303c. — ISBN 978-5-93208-209-6 (40)

2. CeemaukoB A.I'., TuxonoB A.H. Teopuss GyHKIHMH KOMIUIEKCHON TEPEeMEHHOMN
[DnexkTponHbIit pecypc]: Yue6.:[lust By30B. — 6-¢ usm., crepeot. — M.: ®USMATIIUT, 2010. —
336¢c. — (Kypc Boicuielt matremaTuku U Maremarudeckoi ¢usukn) — ISBN 978-5-9221-0133-2
https://e.lanbook.com/book/48167

3. [Tantenee, A. B. Teopus ¢yHKIMA KOMIUIEKCHOTO TEPEMEHHOTO U
OTEepalMOHHOE MCYHCIICHUE B MPUMEPAX U 3a/a4yax [DIeKTpoHHbIN pecypc]: yueOHoe mocobue /
A. B. Ilautenees, A. C. JSxmmoBa. - CII6. : Jlams, 2015. - 448c¢. -
https://e.lanbook.com/book/67463

4. [TpuBanos, U. 1. Beeaenue B Teopuio (PyHKIMI KOMIUIEKCHOTO MEPEMEHHOTO
[DnexTponHnblii pecype]| : yueOonuk / IlpuamoB M. U. - CII6. : Jlams, 2009. - 432 c. -
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=322

5.2 JlonoiHUTeIbHASI JINTEPaTypa:

5. Kynpssues, Jles Imutpuesuy. Kypc MmaTeMaTHueCKOro aHajin3a: y4eOHUK A1
OakanaBpoB: Y4EOHUK /ISl CTYJICHTOB By30B, 00yJarOIUXCS M0 €CTECTBEHHOHAYYHBIM U
TEXHUYECKUM HampapiieHusM U crienuanbHocTsM. T. 3 / J1. [1. Kynpsieues ; Mock. pHU3uKO-TEXH.
uH-T (I'oc. yH-T). - 6-¢ u3n. - Mocksa : FOpaiit, 2012. - 351 c. - (bakanasp. ba3oBslii kypc). -
ISBN 9785991618922 : 306.79. (50)

6. Maueixus, K. B. MI30panHbIe ri1aBbl KOMIUIEKCHOTO aHalU3: ydeOHoe mocooue /
K. B. Manbixun, H. M. Uepnsix; M-Bo o6pa3oBanus u Hayku Poc. @enepanun, Kybanckuii roc.
yH-T. - Kpacnonap : [Kybanckuii rocynapctBennsiil yausepcurer], 2014. - 122 c. : - ISBN
9785820910685 : 34.21. (17)

7. Hemunosuy, bopuc [TaBnoBuu. COOpHUK 3a/1a4 U yIpaKHEHUH 110
MaTeMaTUYeCKOMY aHanu3y : yuebHoe nocoodue /g By30B / b. I1. JlemunoBuu. - Mocksa : ACT :
Actpens, 2010. - 558 c. - ISBN 9785170100620. - ISBN 9785271036019 : 75.00. (2)

8. JIbBoBckuii, C.M. Jlekuuu mo KOMIUIEKCHOMY aHanu3y: Kypc nekuuit / C.M.
JIbBoBCcKHI ; HesaBucumelii MockoBckuil YHuBepcuter. - M3n. 2-e, crepeorun. - Mocksa :
MIIHMO, 2009. - 136 c. - ISBN 978-5-94057-577-1 ; To e [DnexkTponHnsIit pecypc]. - URL:

http://biblioclub.ru/index.php?page=book&id=63178 (11.09.2018).

9. I'ony0, M. B., Epemun, A. A., ®omenxko, C. 1. UaTerpansubie nmpeodpa3oBaHus U
pacrmpeneneHus B 3a7a4ax o0pabOTKu U aHayM3a CUTHANIOB: yue0. mocodue / M. B. T'ony0, A. A.
Epemun, C. 1. ®omenko. — Kpacnonap: Kybanckuii roc. yn-t, 2014. — 130 c. (12)

6. Meroauyeckue YyKa3aHusl sl OOYyYAKIIMXCH MO OCBOCHHMI0 JUCIHHUIIMHBI
(Mmonmy.Jist)

[Io xypcy mpenycMOTpEeHO MpOBEACHHUE JIEKIUOHHBIX 3aHATHM, HAa KOTOPBIX JAETCA
OCHOBHOIl TeopeTH4ecKHil Marepuas, 1a00paTOPHBIX 3aHATUH, MO3BOJIAIONIMX CTY/IEHTaM B
IIOJIHOM Mepe 03HAKOMUTHCS € MOHATHAMHU U MeToAaMu KOMIIEKCHOTO aHaIn3a ¥ HaBBIKAMH MX
IIPUMEHEHNEM B PELICHUH IPAKTUYECKUX 3a/a4.

BaxneiuM 3TanoM SBISETCSI CaMOCTOSATEIbHas pa60Ta o JUCIHUIIINHEC. ]_[CJIBIO
CaMOCTOSTEIbHOM paGOTBI 6aKaJ1aBpa SABIIACTCA yrny6neHHe 3HaHPII>i, MOJIYYCHHBIX B PE3YyJILTATC


https://e.lanbook.com/book/48167
https://e.lanbook.com/book/67463
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=322

AyIUTOPHBIX 3aHATUH. BbIpaOaThIBalOTCS HABBIKM CaMOCTOSITEIIBHOW paOOTHI. 3aKpEIuIsIIOTCS
OTIBIT ¥ 3HAHMSI, MTOJIyYE€HHBIE BO BPEeMsI TaOOPATOPHBIX 3aHATHIA.

CamocrtositennbHasi paboTa CTYIEHTOB B XOAC HW3YYCHHUS JUCIHUILIUHBI COCTOUT B
BBIMIOJIHCHUM  WHJMBHUAYAIbHBIX  3aJlaHAW, 3aJlaBaeMbIX  MpernojaBaTeieM,  BEAYLIUM
1abopaToOpHbIE 3aHSATHS, MOJTOTOBKHA TEOPETUYECKOTr0 MaTepuaja K Ja00paTOpHBIM 3aHSTHSIM,
Ha OCHOBE KOHCIIEKTOB JIEKIIMA W Y4eOHOIl JUTepaTyphl, COINIACHO KaJCHIAPHOMY IUIaHY H
MOATOTOBKHA TEOPETHUECKOr0 MaTepuajia K TECTOBOMY OIPOCY, 3a4€Ty U 3K3aMEHY, COTJIaCHO
BOIIPOCaM K DK3aMEHY.

VYkazanusi mo opopMIICHUIO padoT:

- paboTa Ha ITa0OPATOPHBIX 3aHATHSIX M KOHCIEKTHI JICKIMHA MOTYT BBIIIOJHATHCS Ha
OTJICbHBIX JTUCTAX JIMOO HEMOCPEACTBEHHO B paboueil TeTpaau;

- O(bOpMHeHHe WHAWBUYAJIbHBIX 3aI[aHI/II>'I KEJIATCIBbHO Ha OTACJIBHBIX JIMCTaXx.

[IpoBepka WHIMBUAYAJNBHBIX 3aJaHW 1O TeMaM, pPa300paHHBIM Ha JabOpaTOPHBIX
3aHATHAX, OCYLIECTBIIETCSA Yepe3 HEIENMI0 Ha TEeKYIIeM JJAOOpAaTOPHOM 3aHSITHH, THOO0 B TECUCHUE
HEJIEJIH [10CTIE 3TOrO 3aHATUS HAa KOHCYJIBTALUHY.

HJ’IH Pa3bACHCHHA HCIIOHATHBIX BOIIPOCOB JICKTOPOM H ACCHCTCHTOM CKCHCACIIBHO
MMPOBOAATCA KOHCYJIbTallH, O BPEMCHU KOTOPLIX I'PYIIIBLI U3BCHIAIOTCS 3apaHee.

VY4ueOHas AEATENBHOCTh MPOXOIUT B COOTBETCTBHH C TpadUKOM ydeOHOTO Ipolecca.
[Tpouecc camocTOSATENbHON pabOThl KOHTPOJUPYETCS BO BPEMsI AYAUTOPHBIX 3aHATUH U
WH/IMBUIYAJIbHBIX KOHCYIbTanuid. CamocTosiTenbHast paboTa CTYAEHTOB MPOBOAMTCA B (Gopme
U3Y4YEHUS OTACIIBHBIX TEOPETUYECKUX BOIIPOCOB IO IPEIIAracéMOW JIMTEpaType U BBIITOJIHEHUU
MPAKTUYECKUX 3aJaHHi 110 pa300paHHBIM BO BPeMsl ayJAUTOPHBIX 3aHITUN TPUMEpaM.

@®oHJ OLEHOYHBIX CPEJCTB AMCHUILIMHBI COCTOUT M3 CPEICTB TEKYIIEro KOHTPOJS (CM.
CIIMCOK 33/1a4 ¥ BOIIPOCOB KOJJIOKBUYMa) U UTOIOBOM aTTeCTalluy (3a4eTa, 3K3aMeHa).

B kauecTBE OLEHOUYHBIX CpPEACTB, HCIOJB3YEMBIX JJI TEKYLEro KOHTPOJIA
yCIIEBa€MOCTH, IpEAaracTcs MepedeHb BOIPOCOB, KOTOPbIE MPOpadaThIBAIOTCS B Ipolecce
OCBOEHHUsI Kypca. JlaHHBIN IIepeuyeHb OXBAaThIBAET BCE OCHOBHBIE pa3lesibl Kypca, BKIIOYas
3HaHMS, MOJly4aeMble BO BpEMsl CaMOCTOSITENbHOM paboTel. KpoMe TOro, BaKHBIM 3J€MEHTOM
TEXHOJIOTUM SIBJISIETCS CAMOCTOSATEIBHOE PEIICHHE CTyJeHTaMM M cJada 3aJaHuil. ITo
MOJIHOCThIO MHAMBHIyalbHas (opma oO0ydeHus. CTyOeHT paccKa3blBaeT CBOE pEIlEeHHE
IIPENoAaBaTelt0, OTBEYAET Ha JOTIOIHUTEIbHBIE BOIIPOCHI

B ocBoeHMM IHCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
310pOBbs OOJNBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHas paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIBbHOE pa3bsiCHEHNE YUeOHOro MaTepuara.

WuauBuayanbHble KOHCYJIbTAIMM IO TMPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIOIIMM MHIMBUAYAIN3aUU OOYUYEHHS U YCTAaHOBJIEHUIO BOCIIMTATEIILHOTO KOHTAKTa
MEXJIy TpernojaBaTeieM W O00y4aroIlMMCS WHBAJIUWIOM WM JIMIOM C OrpaHUYCHHBIMU
BO3MO>KHOCTSIMH 3710POBBSL.



6. MartepuajbHO-TEXHHMYECKOe O0ecneYeHHe Mo JMCUMILIHHE (MOTYJIIO0)

MaTepI/IaHBHO-TCXHI/I‘IGCKOG obecmeueHue JUCIIMITIIIMHBI 1

Ne Bun pabor
OCHAIIICHHOCTh
1. JlexuroHHble 3aHATUSA | JIeKIIMOHHBIE ayAUTOPUHU, OCHALICHHBIE MPE3EHTALNOHHOM
TEXHUKOU (IIPOEKTOP, FKpaH, HOYTOYK) M COOTBETCTBYIOLIUM
nporpammHubIM obecniedeHueM (I110): A305, 133.

2. JIaGopaTopHsbie Aynutopuu s MPOBEICHUS Ta0OPATOPHBIX M MPAKTHUECKUX

3aHATHS 3aHSATHUMA, OCHAIEHHBIC y4eOHOW MeOenblo (CTOJBI, CTYJbS),
COOTBETCTBYIOIIEH KOJIMYECTBY CTYAEHTOB, qJocKou: 133, 149,
150.

3. ['pynnossie Aymutopun A305, 133, 150, 148, . ocHameHHbIE y4eOHOU
(MHIUBHTYaTILHBIC) MeOenbI0 (CTOJIBI, CTYJbs), NMPE3EHTAIIMOHHOW TEXHUKOW IS
KOHCYJIbTaIlH MIPOBEJICHUSI TPYIIIOBBIX M HHIMBUIYAIbHBIX KOHCYJbTAIIHMA

4, Texkymmuii  koHTpoJsib, | Aynutopun A305, 133. ocHamieHHbIe Y4eOHON MeOeNbio
MIPOMEKYTOUHAS (CTOJIBI, CTYJIBS)
aTTecTaIus

3. CamocrosiTenbHas Kabuner s caMocTOSTENbHONH pabOTHI, OCHAIIEHHBIN
pabora KOMITBIOTEPHONH TEXHHMKOW C BO3MOXKHOCTBHIO TMOAKITIOYEHHUS K

cetn «VHTEpHET», NPOrpaMMOM 3KPaHHOIO YBEIWYEHUSA U
00€CIeYeHHbI JOCTYIIOM B 3JEKTPOHHYIO HMH(pOpPMalMOHHO-
oOpasoBarenbHyl0 cpeny yHuBepcutera: 102-A, a Takke
CTYACHTYECKUH uMTanbHbIi 3an 6ubnuoreku Kyol'y (x.109C)
U 3a] JOCTyNa K 3JEKTPOHHBIM pecypcaM U Karajoram (K.
A213).




